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PRIMARY EPIDEMIOLOGIC STUDIES ON SPOUSAL SMOKING AND LUNG CANCER 


Introduction 


Currently, 34 epidemiologic studies examining lung cancer 

incidence and spousal smoking have been published or are available 

. . 1-34 

as. dissertations or conference presentations. The material in 

Section A of this notebook is discussed according to geographical 

area: United States (Tables 1 and 2), Asia (Tables 3 and 4) and 

Europe (Tables 5 and 6). For purposes of comparison, the relative 

risks (point estimates) given in the tables are the overall point 

estimates for spousal smoking reported in the papers. In some 

cases, the risk in the table was selected from numerous point 

estimates presented in the paper, based on different definitions 

of exposure, break-down of the sample by histological type, etc. 

Tables 7 and 8 summarize the workplace and childhood exposure data 

currently available. 


Brief synopses and copies of the papers associated with 
these studies follow this introduction, at Tabs 1 to 34. For 
several of the more recent papers, copies of letters to the editor 
concerning the study may be found following the primary paper. 
The extensive criticisms of the Hirayama and Trichopoulos, et al., 
papers, however, are discussed in Section C of this notebook. The 
copies are highlighted in yellow for useful information and in 
blue for negative statements. 
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United States Studies 


Fourteen of the available studies on spousal smoking and 
lung cancer in nonsmokers (two cohort, twelve case-control) were 

conducted in the United States (Table 3.) . 3 ' 5,7-9 • 11 ' 14 ' 16 ' 24 ' 25 ' 30_ 

33 

None of the overall relative risks (RR) for spousal smoking 
reported in these fourteen studies is statistically significant. 

The United States Environmental Protection Agency's 1993 
Risk Assessment on ETS relied heavily upon eleven of the U.S. 
studies in reaching its conclusion. 3 ' 5 ' 7-9 ' 11 ' 14 ' 16 ' 24 ' 30 ' 33 
Although none of the studies originally reported a statistically 
significant overall risk estimate for spousal smoking, EPA used 
these studies to arrive at its conclusion that ETS exposure was 
associated with a statistically significant risk of lung cancer in 
the United States. In its analyses, EPA recalculated 90% confidence 
intervals for the risk estimates, instead of adopting the more 
commonly used 95% confidence interval. At 90%, one study, by 
Fontham, et al., had an overall risk estimate that was statistically 
significant. Nevertheless, ten of the eleven studies cited by EPA 
were compatible with the null hypothesis of no association between 
spousal smoking and lung cancer risk. 

Among the more recently published papers, the paper by 
Janerich, et al., is based upon an unpublished dissertation by 


- 2 - 
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• 24 

Luis Varela. The Janerich, et al., paper discusses a subset of 
Varela's case-control study, and reports no statistically 
significant increased risk for spousal smoking, workplace exposure, 
or exposure in social settings. (It does, however, report a 
statistically significant increased risk for exposure during 
childhood (see below).) Overall, the Janerich/Varela study is 
important because of its large size and appropriate study design. 

Three major new case-control studies, conducted in the 

United States, were published in 1991 and 1992. 31-33 Fontham, et 

al., presented a preliminary report on an ongoing multicenter case- 
31 

control study. While the study design includes measures designed 
to minimize methodological concerns, the study is nevertheless 
incomplete: all data have neither been gathered nor fully analyzed. 
The Fontham, et al., study reports statistically significantly 
elevated risk estimates for adenocarcinoma, but not for the overall 
index of spousal smoking. A follow-up article claims that a number 
of confounders have been considered and dismissed by the authors. 

A relatively small case-control study by Stockwell, et 
3 2 

al. , appeared in 1992. In contrast to Fontham, et al., this study 
reported^ generally lower risk estimates for adenocarcinoma than 
for other cell types, a striking example of the inconsistencies 
among the reported results of these studies. Many risk estimates 


3 
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in> the Stockwell, et al., study, including the overall risk estimate 
for spousal smoking, were not statistically significant. 

The third recent study, by Brownson, et al., is a very 

3 3 

large case-control study, conducted in Missouri. The authors of 
this study report no statistically significant risk estimates for 
any "quantitative" estimates of ETS exposure. Unlike the Fontham, 
et al., and Stockwell, et al., data, Brownson, et al., reported no 
statistically significant risk estimates when their data were 
analyzed by cell type. 
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TABLE 1 


— UNITED STATES STUDIES OF SPOUSAL SMOKING 
AND LUNG CANCER IN NONSMOKING WOMEN 

NO. OF 


STUDY 

CASES 1 

OR 2 

95% Cl 

Brownson, et al., 1987 

10 

1.68 

(0.39-2.97) 

Brownson, et al., 1992 

218 

1.0 

(0.8-1.2) 

Buffler, et al., 1984 

33 

0.78 

(0.34-1.81) 

Butler, 1988 

4 

2.04 

(0.54-7.65) 

Correa, et al., 1983 

14 

2.07 

(NS) 3 

Fontham, et al., 1991 

264 

1.21 

(0.96-1.54) 

Garfinkel, 1981 

88 

1.27 

(0.85-1.89): 

Garfinkel, et al., 1985 

134 

1.22 

(0.97-1.71): 

Humble, et al., 19 87 4 

16 

1.8 

(0.6-5.4) 5 

Janericb, et al., 1990 4 

129 

0.93 

(0.55-1.57) 

Rabat, 1990 

35 

0.9 0 

(0.46-1.76)' 

Rabat & Wynder, 1984 

13 

— 

(NS) 3 

Stockwell, et al., 1992 

210 6 

1.6 

(0.8-3.0) 

Wu, et al., 1985 

29 

1.2 

(0.5-3.3) 


1. Number of nonsmoking lung cancer cases married to smokers, 
and used in spousal smoking analysis. 

2. Odds ratio for overall index of spousal smoking, as reported 
in original publication. 

3. OR and/or Cl not given; reportedly not statistically 
significant (NS). 

4. Data are for males and females combined. 

5 . 90% Cl, as reported in original publication. 

6'. Total number of cases; numbers not given for individual 
analyses. 

Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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TABLE 2 


— COMMENTS ON UNITED STATES STUDIES OF SPOUSAL SMOKING 
AND LUNG CANCER IN NONSMOKING WOMEN 

STUDY COMMENT 


Brownson, et al . , 1987 
Brownson, et al., 1992 

Buffler, et al., 1984 


Butler, 1988 


Correa, et al., 1983 


Fontham, et al., 1992 


Garfinkel, 1981 


Garfinkel, et al., 1985 


Humble, et al., 1987 


Colorado? adenocarcinoma only 

Missouri; large case-control 
study; partial NCI funding; not 
included in EPA Risk Assessment 

Texas? case-control study? no 
statistically significant risks 
reported for indices of ETS 
exposure 

California? Ph.D. dissertation; 
never published? small sample 
size; deals with specific 
religious group, the Seventh- 
Day Adventists 

Louisiana; large case-control 
study, but extremely small sample 
size for ETS analyses 

Five cities; report of on-going 
study; large sample size; 
commendable design when 
completed; high proportion of 
adenocarcinoma 

Part of American Cancer Society 
prospective study; large cohort 
study, but few deaths among 
nonsmoking women; data contrast 
with Hirayama's data from Japan 

New Jersey and Ohio; numerous 
risk estimates presented? strong 
indication of respondent bias 
between spouse and children 

New Mexico; small sample size 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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TABLE 2 


CONTINUED 


Janerich, et al., 1990 


Kabat, 1990 


Kabat and Wynder, 1984 


Stockwell, et al.,, 1992 


W.u, et al. , 198 5 


New York; large case-control 
study, based on data from 1987 
Varela dissertation (itself 
unpublished) ; many risk 
estimates, only that for high 
exposure during childhood 
statistically significant 

Report off on-going American 
Health Foundation study, 
presented at scientific meeting; 
no statistically significant 
risk estimates reported; study 
appears to be well-designed 

No significant differences 
between cases and controls 
regarding ETS exposure at home; 
concludes with detailed 
discussion of epidemiology of ETS 

Florida; small case-control 
study; results contrast with 
those of Fontham, et al.; all 
risk estimates were not provided 
in publication 

California; adenocarcinoma only 
(too few small cell cases to 
analyze) 


O 
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Asian Studies 


Approximately 14 epidemiologic studies on spousal smoking 
and lung cancer in nonsmokers (one cohort, 13 case-control) have 
been conducted in China, Hong Kong, and Japan (hereafter, "Asian 
studies") (Table 2). 1 ' 4 ' 10 ' 12 ' 15f17 * 18 ' 20-22 • 27 • 28 1 29 * 34 this 
group, several studies report statistically significant overall risk 
estimates. However, none of the reported relative risks is greater 
than 2.5; relative risks under 3.0 have been described as "weak" 
(see Criticisms section in this notebook). 

Gf particular interest is the 1990 paper by Wu-Williams, 
et al., conducted in northeastern China. This large case-control 
study reports a statistically significant negative risk associated 
with ETS exposure. Other factors (particularly indoor air quality) 
were reported to be associated with an elevated risk of lung cancer 
in the Wu-Williams, et al., study; such confounders were not always 
accounted for in the other Asian studies (see section on Confounders 
in this notebook). 


5 
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TABLE 3 — ASIAN STUDIES OF SPOUSAL SMOKING 
AND LUNG CANCER IN NONSMOKING WOMEN 

NO. OF 


STUDY 

CASES 1 

OR 2 

95% Cl 

Akiba, et al., 1986 

73 

1.5 

(1.0-2.5) 3 

Chan & Fung, 1982 

34 

— 

(NS) 4 

Du, et al., 1993 

47 

1.19 

(0.66-2.16) 

Gao, et al., 1987 

189 

0.9 

(0.6-1.4) 

Geng, et al., 1988 

34 

2.16 

(1.03-4.53)(SS) 5 

Hirayama, 1984 

163 

1.45 

(1.04-2.02) 3 (SS) 

Inoue & Hirayama, 1988 

28 

2.25 

(0.91-7.10) 

Koo, et al., 1987 

51 

1.64 

(0.87-3.09) 

Lam, et al., 1987 

115 

1.65 

(1.16-2.35)(SS) 

Lam, 1985 

163 6 

— 

— (SS) 

Liu, et al., 1991 

45 

0.74 

(0.30-1.96) 

Shimizu, et al., 1988 

90 

1.1 

(NS) 

Sobue, et al., 1990 

64 

0.94 

(0.62-1.40) 

Wu-Williams, et al., 1990 

205 

0.7 

(0.6-0.9) 

1. Number of nonsmoking lung cancer cases 
used in spousal smoking analysis. 

married to smokers, and 

2. Odds ratio for overall 
original publication. 

index of 

spousal 

smoking, as reported in 


3. 90% Cl, as reported in original publication. 

4. OR and/or Cl not given. NS= Reportedly not statistically 
significant. 

5. SS = Statistically significant. 

6. Total number of cases; numbers not given for individual 
analyses. 
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TABLE 4 — COMMENTS ON ASIAN STUDIES OF SPOUSAL SMOKING 
AND LUNG CANCER IN NONSMOKING WOMEN 

STUDY COMMENT 


Akiba, et al., 1986 

Chan & Fung, 1982 
Du, et al., 1993 

Gao, et al., 1987 

Geng, et al., 1988 

Hirayama, 1984 

Inoue & Hirayama, 1988 

Koo, et al., 1987 

Lam, et al., 1987 


Hiroshima and Nagasaki, Japan; 
study of atom bomb survivors 


Hong Kong; small study 

Guangzhou, China; small study; 
preliminary report 


Shanghai, China; looked at a 
number of potential confounders 

Tianjin, China; small study; 
limited information available 

Japan (six prefectures); large 
cohort study, first published 
in 1981; heavily criticized for 
improper age standardization 
and other flaws 

Kamakura and Miura, Japan; small 
study; limited information 
available 

Hong Kong; many papers published 
on these data, some including 
interesting data on potential 
lifestyle and dietary confounders 

Hong Kong; problematic method 
of control selection 


Lam, 1985 


Liu, et al., 1991 


Hong Kong; unpublished 
dissertation, only some pages 
made available by University; 
adenocarcinoma only; see Lam & 
Cheng paper for some details 

Xuanwei, China; small study; 
presence of at least one smoker 
in household used as surrogate 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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TABLE 4 


CONTINUED 


Shimizu, et al., 1988 Nagoya, Japan; reported 

statistically significant 
elevated risk estimates for 
smoking by case's mother or by 
case's husband's father 

Sobue, et al., 1990 Osaka, Japan; statistically 

significant risk estimates for 
prior use of straw and/or wood 
as cooking fuel 

Wu-Williams, et al., 1990 Shenyang and Harbin, China; U.S. - 

Chinese collaboration; overall 
point estimate statistically 
significantly negative; 
statistically significant risk 
estimates for a number of 
factors, including indigenous 
heating devices 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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European Studies 


Six studies on spousal smoking and nonsmoker lung cancer 
have been' conducted in Europe (Table 3 j 2,7,13,19,23,26 A 

statistically significant overall risk estimate was reported in 

2 2 6 

two studies, both by the same research group. ' No major cohort 
study has yet been conducted in Europe. The cohort studied by 
Gillis, et al., and Hole, et al., although large, included few lung 

7 

cancer deaths. 


- 6 - 

Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 


2023512536 



TABLE 5 — EUROPEAN STUDIES OF SPOUSAL SMOKING 


AND LUNG 

CANCER IN 

NONSMOKING 

WOMEN 


NO. OF 



STUDY 

CASES 1 

OR 2 

95% Cl 

Hole, et al., 1989 3 

5 

2.41 

(0.45-12.83) 

Kalandidi, et al., 1990 

91 

2.11 

(1.09-4.08) (SS) 

Lee, et al., 1986 

22 

1.0 

(0.37-2.71) 

Pershagen, et al., 1987 

67 

1.2 

(0.7-2.1) 

Svensson, et al., 1989 

17 

1.2 0 

(0.4-2.9) 

Trichopoulos, et al., 1983 38 

2.4 

— (SS) 


1. Number of nonsmoking lung cancer cases married to smokers, 
and used in spousal smoking analysis. 

2. Odds ratio for overall index of spousal smoking, as reported 
in original publication. 

3. Data are for males and females combined. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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TABLE 6 — COMMENTS ON EUROPEAN STUDIES OF SPOUSAL SMOKING 
AND LUNG CANCER IN NONSMOKING WOMEN 


STUDY 


Hole, et al., 1989 


Kalandidi, et al., 1990 


Lee, et al., 1986 


Pershagen, et al., 1987 


Svensson, et al., 1989 


Trichopoulos, et al., 1983 


COMMENT 


Scotland; cohort study; very 
few lung cancer deaths (4 cases 
and 4 controls in women); first 
published as Gillis, et al., 1984 

Greece; Kalandidi has 
collaborated with Trichopoulos; 
despite Athens 1 severe air 
pollution, reported no risk 
related to surrogate for air 
pollution 

England; small subset of larger 
case-control study; no 
statistically significant risk 
estimates reported for numerous 
analyses of seven exposure 
indices 

Sweden; claimed to have 
controlled for radon', 
occupation, urbanization as 
possible confounders 

Sweden; not spousal exposure— 
"exposure as adult at home or 
at work" 

Greece; small case-control study; 
heavily criticized; first 
published in 1981 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Exposure to ETS in the Workplace and Luna Cancer in Nonsmokers 


The issue of ETS exposure in the workplace may be expected 
to receive increasing attention. The U.S. Occupational Safety and 
Health Administration (OSHA) initiated a regulatory process on 
indoor air quality in 1991 with a Request for Information. 
Subsequently, OSHA has referred to the U.S. Environmental Protection 
Agency's (EPA) 19 9 3 risk assessment on ETS, which used data from 
epidemiologic studies which assessed ETS exposure in terms of 
spousal smoking, not smoking in the workplace. 


The current epidemiologic data on workplace exposures to 
ETS and lung cancer in nonsmokers are reported in fourteen studies 

which examined workplace exposure via questionnaire . 8,9 ' 11 ' 13 ' 

17,22,24-26,28,30-33 VT . .. . .. 

None of these studies provides adequate 

support for an increased risk of lung cancer associated with ETS 

exposure in the workplace. Only two studies report marginally 

statistically significant risk estimates. The point estimates of 

the studies (in alphabetical order) are presented in Table 7. 

(In the table, "n.s." stands for "not statistically significant.") 


- 7 - 
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TABLE 7 — SPOUSAL SMOKING STUDIES INCLUDING ESTIMATES OF 
WORKPLACE ETS EXPOSURE AND LUNG CANCER RISK IN NONSMOKERS 

Point Estimate 

Study _ & 95% Cl _ Reference 


1. Brownson■ et al.. 1992 

• "highest quartile" of exposure 

F 1.2 (0.9-1.7)(n.s.) from publication 

2. Butler. 1988 

• worked^ with a smoker for 11+ years 

F 1.47 (0.15-14.06)(n.s.) LeVois& Layard, 

1992 

M 0.0 


3. Fontham, et al., 1991 
• ever exposed 

F 1.34 (1.03-1.73) from publicat ion; 

LeVois & Layard, 
1992 


4. Garfinkel, et al., 1985 
• exposure in last 25 years 

F 0.88 (0.66-1.18) (n.s.) from publication; 

Lee, 1992; LeVois 
& Layard, 1992 


5. Janerich, et al.. 1990 
♦ 150 person-years exposure 

M/F 0.91 (0.80-1.04) (n.s.) from publication; 

Lee, 1992; LeVois 
& Layard, 1992 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Study 


Point Estimate 
& 95% Cl_ 


Reference 


6. Kabat & Wvnder, 1984 

• current regular exposure 

F 26/53 cases v. 31/53 

controls 

0.68 (0.32-1.47)(n.s.) 

M 18/25 cases v. 11/25 

controls 

3.27 (1.01-10.6) 

3.27 (1.01-10.61) 


7. Kabat. 1990 
• ever exposed 

F 1.00 (0.49-2.06)(n.s.) 

M 0.98 (0.46-2.10)(n.s.) 


8. Kalandidl, et al.. 1990 

• "between extreme quartiles" 

F 1.08 (0.24-4.87)(n.s.) 

• some v. minimal exposure 

F 1.70 (0.69-4.18)(n.s.) 

• exposed at work 

F 1.39 (0.76-2.54)(n.s.) 


f r om publ ication 

Lee, 1992; LeVois 
& Layard, 1992 

from publication 

Lee, 1992 

LeVois & Layard, 
1992 


from publication; 
Lee, 1992; LeVois 
& Layard, 1992 

from publication; 
Lee, 1992; LeVois 
& Layard, 1992 


from publication 


Lee, 1992 


LeVois & Layard, 
1992 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Point Estimate 


Study 

& 95% Cl 

Reference 

9. 

Koo, et al.. 1984 



• 

exposed at workplace 




F 

0.91 (not given)(n.s.) 

from publication; 

(1987 paper more 
commonly used) 

10'. 

Lee. et al.. 1986 



• 

ever exposed 




F 

0.63 (0.17-2.33)(n.s.) 

Lee, 1992; LeVois 
& Layard, 1992 


M 

1.61 (0.39-6.60)(n.s.) 

Lee, 1992: LeVois 
& Layard, 1992 

11. 

Shimizu, et al.. 1988 


♦ 

someone at workplace 

smokes 



F 

1.2 (not given)(n.s.) 

from publication 



1.2 (0.70-2.04) 

Lee, 1992 



1.2 (0.69-2.01) 

LeVois & Layard, 
1992 

12. 

Stockwell, et al.. 

1992 


• 

exposure at work 




F 

"no statistically 

from publication 


significant increase 
in risk 1 ' 


13. wu. et al.. 1985 
• exposed at work 

F 1.3(0.5-3.3) (n. s.) from publication; 

Lee, 1992; LeVois 
& Layard, 1992 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Study 


Point Estimate 
& 95% Cl _ 


Reference 


14. Wu-Williams. et al. 1990 
• exposed 1 at work 

F 1.1 (0.9-1.6)(n.s.) 

1.22 (0.95-1.57) 

1.1 (0.86-1.41) 


from publication 

Lee, 1992 

LeVois & Layard, 
1992 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Childhood Exposure to ETS and Adult Lung Cancer in Nonsmokers 


When the Janerich, et al., paper was published in 1990, 
the media focused on a single statistically significant risk 
estimate reported by the authors, i.e., an estimated OR of 2.07 

(95% Cl 1.16-3.68) for "household exposure to 25 or more smoker- 

. . 24 

years during childhood and adolescence." This OR is the only 

statistically significant estimate out of 13 exposure categories 

in the paper. A single statistically significant point estimate 

could have easily occurred by chance alone in a set of analyses this 

large. 


Only a few other studies have included questions 
concerning exposure to ETS during childhood, i.e., parental smoking. 

••••••••• Regarding the studies then 

available, Ernst Wynder and Geoffrey Rabat wrote in a 1990 
publication: 


No consistent association has been reported 
for lung cancer and exposure to ETS in 
childhood, which might be expected to exert a 
greater effect, especially when followed by 
exposure throughout adulthood. Of course, 
recall of ETS exposure in childhood is more 
difficult than recall of such exposure in 
adulthood. 

In: Wynder, E.L., and Rabat, G.C., "Environmental Tobacco Smoke an 

bung Cancer: A Critical Assessment." In: Indoor Air Quality 
H. Rasuga (ed.). Berlin, Heidelberg, Springer-Verlag, 5-15 
199 0. 


8 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 





Table 8 presents the reported risk estimates from the 
studies (13 to-date) which discuss childhood ETS exposure and lung 
cancer in nonsmokers. The studies are arranged alphabetically in 
the table. A second section of the table summarizes data from 
studies on "parental smoking" where it is unclear if this refers 
to exposure during adulthood or during childhood. 


9 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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TABLE 8 — SPOUSAL SMOKING STUDIES INCLUDING ESTIMATES OF 
ETS EXPOSURE DURING CHILDHOOD AND LUNG CANCER RISK IN NONSMOKERS 

Point Estimate 

Study _ & 95% Cl _Reference_ 


1. Akiba. et al. . 1986 

• "no overall increased risk associated 

with parental smoking" from publication 

• M/F no association Lee, 1992 


2 . 


Brownson, et al. , 1992 

childhood defined as 17 years and younger 
parents ever smoked 


F 0.7 (0.5-0.9) from publication 

all household members ever smoked 

F 0.8 (0.6-1.1) from publication 

estimated "moderate" exposure 


F 1.7 (1.1-2.5) from publication 

estimated "heavy" exposure 

F 2.4 (1.3-4.7) from publication 

"little evidence of increased lung cancer risk" 


3. Correa, et al.. 1983 

• "during most of your childhood" 

• "No significant increases in risk were 
found in non-smokers . . . but small 
numbers preclude adequate analysis." 


from publication 


M/F 


no association 


Lee, 1992 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Study 


Point Estimate 
& 95% Cl 


Reference 


4. Fontham, et al.. 1991 

• childhood defined as first 18 years of life 

• smoking of father 


F 

0.82 

(0.64-1.07) 

from publication 

smoking by mother 

0.91 

(0.67-1.24) 

fl 

F 

0.84 

(0.56-1.26) 

from publication 


0.85 

(0.53-1.38) 

II 

smoking by other 1 

Household members 


F 

0.96 

(0.71-1.29) 

from publication 


0.83 

(0.59-1.18) 

If 


"no association was found between risk of any type of lung 
cancer and childhood exposure" 


5. Gao. et al.. 1987 

♦ "ever lived with a smoker" 

• "no significant increase in risk was observed for overall 
exposure to environmental tobacco smoke during childhood" 

F 1.1 (0.7-1.7) from publication; 

Lee, 1992 


6« Garfinkel. et al.. 1985 

• "exposure to smoke in childhood" 

F 0.91 (0.74-1.12) from publication; 

Lee, 1992 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Study 


Point Estimate 
& 95% Cl _ 


Reference 


7. Janerich, et al.. 1990 


8 :. 


subjects less than 21 years of age 
1 to 24 smoker-years 

M/F 1.09 (0.68-1.73) 

25 or more smoker-years 
M/F 2.07 (1.16-3.68) 

smoking by household members before age 21 
M/F 1.30 (0.85-2.00) 

Rabat. 1990 


from publication 


from publication 


Lee, 1992 (cites 
Varela) 


9. 


will look at specific family members who smoked, years of 
exposure, average number of hours of exposure per day, and 
subjective rating of intensity 


exposed in childhood 


F 


1.68 (0.86-3.27) 


M 


0.73 


(0.34-1.59) 


from publication 
from publication 


Koo. et al.. 1987 

household exposure while children, by one 
F 1.21 

2.07 (0.51-95.17) 

0.55 (0.16-1.77) 


or both parent 

from publication; 
crude OR 

from publication; 
adjusted OR 

Lee, 1992 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Study 


Point Estimate 
& 95% Cl _ 


Reference 


10. Sobue, et al.. 1988 

• exposure during early childhood 

• father smoked 

F 0.60 (0.40-0.91) 

• mother smoked 

F 1.71 (0.95-3.10) 

• other household members smoked 

F 1.13 (0.69-1.87) 

• smoking by father 

F 0.76 (0.50-1.16) 

• smoking by mother 

F 1.42 (0.80-2.51) 

• smoking by other household members 

F 1.12 (0.72-1.73) 

11. Stockwell, et al., 1992 

• smoke-years (not defined) during childhood 
by parents and siblings, for all lung cancer 

• less than 18 smoke-years 

F 1.6 (0.7-3.6) 

• 18 to 21 smoke-years 

F 1.1 (0.5-2.6) 

• 22 or more smoke years 

F 2.4 (1.1-5.4) 


from publication 


i* 


ii 


Lee, 1992 


Lee, 1992 


Lee, 1992 


and adolescence, 
cell types 


from publication 


from publication 


from publication 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Study 


Point Estimate 
& 95% ci_ 


Reference 


smoking by individual family members 
mother smoked 

F 1.6 (0.6-4.3) from publication 

father smoked 

F 1.2 (0.6-2.3) from publication 

siblings/other household members smoked 

F 1.7 (0.8-3.9) from publication 


12. Svensson, et al., 1989 

• included questions about domestic exposure during childhood 

• father smoked, age 0-9 years 

F 0.9 (0.4-2.3) from publication; 

Lee, 1992 

• mother smoked, age 0-9 years 

F 3.3 (0.5-18.8) from publication; 

Lee, 1992 


13. Wu. et al.. 1985 

• "For childhood passive smoking exposure, we asked about the 
smoking habits (i.e., amount and years of smoking) of father, 
mother, or other household members when they lived with the 
respondent during her childhood and teenage years." 

• smoking by parents (adenocarcinoma cases) 

F 0.6 (0.2-1.7) from publication; 

Lee, 1992 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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SPOUSAL SMOKING STUDIES CONTAINING DATA ON "PARENTAL SMOKING" 
THAT MAY OR MAY NOT REFER TO CHILDHOOD EXPOSURES 


Point Estimate 
Study _ & 95% Cl _ 

Gena, et al., 1988 

• mother and/or father smoked 

• not statistically significant 

Pershaqen. et al.. 1987 

• "at least one smoking parent" 

F 1.0 (0.4-2.3) 


Shimizu, et al.. 1988 

• mother smoked 

F 4.0 (s.s.) 

• father smoked 

F 1.1 (n.s.) 

Wu-Wllliams. et al., 1990 

• "lifetime residential exposure to 
cohabitants" 

• mother smoked 

F 0.9 (n.s.) 

0.85 (0.65-1.12) 

• father smoked 

F 1.1 (n.s.) 

1.09 (0.84-1.40) 


Reference 


from publ ication; 
Lee, 1992 


from publication 

from publication' 

tobacco smoke from' 

from publication 
Lee, 1992 

from publication 
Lee, 1992 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 


2023512551 



REFERENCES 


-V W 


1. Hirayama, T., "Non-Smoking Wives of Heavy Smokers Have a Higher 

Risk of Lung Cancer: A Study from Japan," British Medical 

Journal I, 282: 183-185, 1981. 

See also : Hirayama, T., "Cancer Mortality in Nonsmoking Women 
with' Smoking Husbands Based on a Large-Scale Cohort Study in 
Japan," Preventive Medicine 13: 680-690, 1984. 

See also : Hirayama, T. , "Lung Cancer in Japan: Effects of 

Nutrition and Passive Smoking," Lung Cancer: Causes and 

Prevention . eds. M. Mizell and P. Correa (New York: Verlag 
Chimie International, 1984): 175-195. 

2. Trichopoulos, D. , Kalandidi, A., Sparros, L. and MacMahon, B., 

"Lung Cancer and Passive Smoking," International Journal of 
Cancer 27(1): 1-4, 1981. 

See also : Trichopoulos, D., Kalandidi, A. and Sparros, L., 

"Lung Cancer and Passive Smoking: Conclusions of Greek Study," 
The Lancet II: 677-678, 1983. 

3. Garfinkel, L., "Time Trends in Lung Cancer Mortality Among 

Nonsmokers and a Note on Passive Smoking," Journal of the 

National Cancer Institute 66: 1061-1066, 1981. 

4. Chan, W.C. and Fung, S.C., "Lung Cancer in Non-Smokers in Hong : 

Kong," Cancer Campaign Vol. 6. Cancer Epidemiology , ed. E. 

Grundmann (Stuttgart: Gustav Fischer Verlag, 1982): 199-202. 

5. Correa, P., Pickle, L.W, Fontham, E., Lin, Y. and Haenszel, W., 
"Passive Smoking and Lung Cancer," The Lancet II: 595-597, 
198 3. 

6. Buffler, P.A., Pickle, L.W., Mason, T.J. and Contant, C., "The 

Causes of Lung Cancer in Texas," Lung Cancer: Causes and 

Prevention , eds. M. Mizell and P. Correa (New York: Verlag 
Chimie International, 1984): 83-99. 

7. Gillis, C.R., Hole, D.J., Hawthorne, V.M. and Boyle, P., "The 

Effect of Environmental Tobacco Smoke in Two Urban Communities 
in the West of Scotland," ETS - Environmental Tobacco Smoke: 
Report from a Workshop on Effects and Exposure Levels , eds. 
R. Rylander, Y. Peterson and M.-C. Snella, European Journal 
of Respiratory Diseases . Supplement 133(65): 121-126, 1984. 

See also : Hole, D.J., Gillis, C.R., Chopra, C. and Hawthorne, 
V.M., "Passive Smoking and Cardiorespiratory Health in a 


- 10 - 

Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 


2023512553 



General Population in the West of Scotland," British Medical 
Journal 299: 423-427. 

8. Kabat, G. and E. Wynder, "Lung Cancer in Nonsmokers," Cancer 

53: 1214-1221, 1984. 

9. Garfinkel, L., Auerbach, 0. and Joubert, L., "Involuntary 

Smoking and Lung Cancer: A Case-Control Study," Journal of 

the National Cancer Institute 75(3): 463-469, 1985. 

10. Lam, W.K., A Clinical and Epidemiological Study of Carcinoma 
of Lung in Honcr Kong . M. D. thesis submitted to University of 
Hong Kong, 1985 (only some pages available). 

See also : Lam, T.H., and Cheng, K.K., "Passive Smoking Is a 
Risk Factor for Lung Cancer in Never Smoking Women in Hong 
Kong." In: Smoking and Health 1987 . M. Aoki, S. Hisamichi, 
and S. Tominaga (eds.). Amsterdam, Excerpta Medica, 279-281, 
1988. 

11. Wu, A., Henderson, B.E., Pike, M.C. and Yu, M.C., "Smoking and 

Other Risk Factors for Lung Cancer in Women," Journal of the 
National Cancer Institute 74(4): 747-751, 1985. 

12. Akiba, S., Kato, H. and Blot, W.J., "Passive Smoking and Lung 

Cancer Among Japanese Women," Cancer Research 46: 4804-4807, 

1986. 

13. Lee, P., Chamberlain, J. and Alderson, M.R., "Relationship of 

Passive Smoking to Risk of Lung Cancer and Other Smoking- 
Associated Diseases," British Journal of Cancer 54: 97-105, 

1986. 

14. Brownson, R.C., Reif, J.S., Keefe, T.J., Ferguson, S.W. and 

Pritzl, J.A., "Risk Factors for Adenocarcinoma of the Lung," 
American Journal of Epidemiology 125(1): 25-34, 1987. 

15. Gao, Y.*—T. , Blot, W. J., Zheng, W., Ershow, A.G., Hsu, C.W., 

Levin, L.I., Zhang, R. and Fraumeni, J.F., "Lung Cancer Among 
Chinese Women," International Journal of Cancer 40: 604-609, 

1987. 

16. Humble, C.G., Samet, J.M. and Pathak, D.R., "Marriage to a 

Smoker and Lung Cancer Risk," American Journal of Public Health 
77(5): 598-602, 1987. 

17. Koo, L., Ho, J.H.-C., Saw, D. and Ho, C.-Y., "Measurements of 
Passive Smoking and Estimates of Lung Cancer Risk Among Non- 
Smoking Chinese Females," International Journal of Cancer 39: 
162-169, 1987. 


- 11 - 

Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 


2023512553 



See also : Koo, L.C., Ho, J.H.-C., and Saw, D., "Is Passive 

Smoking an Added Risk Factor for Lung Cancer in Chinese Women?" 
Journal of Experimental and Clinical Cancer Research 3(3): 
277-283, 1984. 

18. Lam, T.H., Kung, I.T.M., Wong, C.M., Lam, W.K. , Kleevens, 

J. W.L., Saw, D. , Hsu, C., Seneviratne, S., Lam, S.Y., Lo, 

K. K. and Chan, W.C., "Smoking, Passive Smoking and Histological 

Types in Lung Cancer in Hong Kong Chinese Women,." British 
Journal of Cancer 56(5): 673-678, 1987. 

19. Pershagen, G., Hrubec, Z. and Svensson, C., "Passive Smoking 

and Lung Cancer in Swedish Women," American Journal of 
Epidemiology 125(1): 17-24, 1987. 

20. Geng, G.-Y., Liang, Z.H., Zhang, A.Y. and Wu, G.L., "On the 

Relationship Between Smoking and Female Lung Cancer," Smoking 
and Health 1987 . eds. M. Aoki, S. Hisamichi and S. Tominaga 
(Amsterdam: Excerpta Medica, 1988): 483-486. 

21. Inoue, R. and Hirayama, T., "Passive Smoking and Lung Cancer 

in Women" Smoking and Health 1987 . eds. M. Aoki, S. Hisamichi 
and S. Tominaga (Amsterdam: Excerpta Medica, 1988): 283-285. 

22. Shimizu, H., Morishita, M. , Mizuno, K., Masuda, T., Ogura, Y., 

Santo, M., Nishimura, M. , Kunishima, K., Karasawa, K., 
Nishiwaki, K., Yamamoto, M., Hisamichi, S. and Tominaga, S., 
"A Case-Control Study of Lung Cancer in Nonsmoking Women," 
Tohoku Journal of Experimental Medicine 154: 389-397, 1988. 

23. Svensson, C. , Pershagen, G. and Klominek, J., "Smoking and 

Passive Smoking in Relation to Lung Cancer in Women," Acta 
Oncologica 28(5): 623-629, 1989. 

24. Janerich, D., Thompson, W.B., Varela, L.R., Greenwald, P., 

Chorost, S., Tucci, C., Zaman, M.B., Melamed, M.R., Kiely, M. 
and McKneally, M.F., "Lung Cancer and Exposure to Tobacco 
Smoke in the Household," The New England Journal of Medicine 
323: 632-636, 1990. 

See also : Varela, L., Assessment of the Association Between 
Passive Smoking and Lung Cancer . Ph.D. Dissertation, Yale 
University, 1987. 

25. Rabat, G.C., "Epidemiologic Studies of the Relationship Between 
Passive Smoking and Lung Cancer," Toxicology Forum. 1990 Annual 
Winter Meeting (transcript): 187-199, 1990. 


- 12 - 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 


2023512554 



26. Kalandidi, A., Katsouyanni, K., Voropoulou, N., Bastas, G., 

Saracci, R. and Trichopoulos, D., "Passive Smoking and Diet 
in the Etiology of Lung Cancer Among Non-Smokers," Cancer 
Causes and Control 1: 15-21, 1990. 

27. Sobue, T., Suzuki, R., Nakayama, N., Inubuse, C., Matsuda, M., 

Doi, O., Mori, T., Furuse, K., Fukuoka, M., Yasumitsu, T., 
Kuwabara, O., Ichigaya, M., Kurata, M., Kuwabara, M., 

Nakahara, K., Endo, S. and Hattori, S., "Passive Smoking Among 
Nonsmoking Women and the Relationship Between Indoor Air 
Pollution and Lung Cancer Incidence — Results of a Multicenter 
Case Controlled Study," Gan to Rinsho 36(3): 329-333, 1990 

(translation). 

See also : Sobue, T., "Association of Indoor Air Pollution 

and Lifestyle with Lung Cancer in Osaka, Japan," International 
Journal of Epidemiology 19(3, Suppl. 1): S62-S66, 1990. 

28. Wu-Williams, A.H., Dai, X.D., Blot, W. , Xu, Z.Y., Sun, X.W., 

Xiao, H.P., Stone, B.J., Yu, S.F., Feng, Y.P., Ershow, A.G., 
Sun, J., Fraumeni, J.F. and Henderson, B.E., "Lung Cancer 
Among Women in North-East China," British Journal of Cancer 
62: 982-987, 1990. 

29. Liu, Z., He, X. and Chapman, R.S., "Smoking and Other Risk 

Factors for Lung Cancer in Xuanwei, China," International 
Journal of Epidemiology 20(1): 26-31, 1991. 

30. Butler, T.L., The Relationship of Passive Smoking to Various 
Health Outcomes Among Seventh-Dav Adventists in California . 
Ph.D. Thesis, University of California, 1988. 

See also : Butler, T.L., "Passive Smoking and Cancer Among 

Female Seventh-Day Adventists in California," Community Health 
Studies 13(3): 369, 1989. 

31. Fontham, E.T.H., Correa, P., Wu-Williams, A., Reynolds, P., 

Greenberg, R.S., Buffler, P.A., Chen, V.W., Boyd, P., Alterman, 
T., Austin, D.F., Liff, J., and Greenberg, S.D., "Lung Cancer 
in Nonsmoking Women: A Multicenter Case-Control Study," Cancer 
Epidemiology, Biomarkers & Prevention 1: 35-43, 1991. 

See also : Fontham, E.T.H., Correa, P., Buffler, P.A., 

Greenberg, R., Reynolds, P., and Wu-Williams, A., 
"Environmental Tobacco Smoke and Lung Cancer," The Cancer 
Bulletin 45(1): 92-94, 1993. 

See also : Mantel, N., "Correspondence re: E.T.H. Fontham, 

et al.. Lung Cancer in Nonsmoking Women: A Multicenter Case- 
Control Study. Cancer Epidemiol., Biomarkers & Prev., 1:35- 


- 13 - 

Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 


2023512555 



43, 1991," Cancer Epidemiology. Biomarkers and Prevention 1: 
331, 1992. 

See also : Fontham, E.T.H., Correa, P., Wu-Williams, A., 
Reynolds, P., Greenberg, R.S., Buffler, P.A., Chen, V.W., 
Boyd, P., Alterman, T., Austin, D.F., Liff, J., and Greenberg, 
S.D., "Correspondence re: E.T.H. Fontham, et al., Lung Cancer 
in Nonsmoking Women: A Multicenter Case-Control Study. Cancer 
Epidemiol., Biomarkers & Prev., 1:35-43, 1991," Cancer 
Epidemiology. Biomarkers and Prevention 1: 332, 199.2. 

See also : Lee, P.N., "Correspondence re: E.T.H. Fontham, 
et al., Lung Cancer in Nonsmoking Women: A Multicenter Case- 
Control Study. Cancer Epidemiol., Biomarkers & Prev., 1:35- 
43, 1991," Cancer Epidemiology. Biomarkers and Prevention 1: 
332-333, 1992. 

See also : Fontham, E.T.H., Correa, P., Wu-Williams, A., 
Reynolds, P. , Greenberg, R.S., Buffler, P.A., Chen, V.W., 
Boyd, P., Alterman, T., Austin, D.F., Liff, J., and Greenberg, 
S.D., "Correspondence re: E.T.H. Fontham, et al., Lung Cancer 
in Nonsmoking Women: A Multicenter Case-Control Study. Cancer 
Epidemiol., Biomarkers & Prev., 1:35-43, 1991," Cancer 
Epidemiology. Biomarkers and Prevention 1: 333-334, 1992. 

Stockwell, H.G., Goldman, A.L., Lyman, G.H., Noss, C.I., 
Armstrong, A.W., Pinkham, P.A., Candelora, E.C., and Brusa, 
M.R., "Environmental Tobacco Smoke and Lung Cancer Risk in 
Nonsmoking Women," Journal of the National Cancer Institute 
84(18): 1417-1422, 1992. 

See also : Stockwell, H.G., Candelora, E.C., Armstrong, A.W., 
and Pinkham, P.A., "Environmental Tobacco Smoke and Lung Cancer 
in> Never Smoking Women," American Journal of Epidemiology 
134(7), 1991. 

See also : Lee, P.N., "Correspondence Re: Environmental 
Tobacco Smoke and Lung Cancer Risk in Nonsmoking Women," 
Journal of the National Cancer Institute 85(9): 748, 1993. 

See also : Layard, M.W., "Correspondence Re: Environmental 
Tobacco Smoke and Lung Cancer Risk in Nonsmoking Women," 
Journal of the National Cancer Institute 85(9): 748-749, 1993. 

See also : Switzer, P., "Correspondence Re: Environmental 
Tobacco Smoke and Lung Cancer Risk in Nonsmoking Women," 
Journal of the National Cancer Institute 85m : 749-750, 1993. 

See also : Stockwell, H.G.., Goldman, A.L., Noss, C.I., 
Candelora, E.C., and Armstrong, A.W., "Correspondence Re: 


- 14 - 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 


2023512556 



Environmental Tobacco Smoke and Lung Cancer Risk in Nonsmoking 
Women," Journal of the National Cancer Institute 85(9): 
750-751, 1993. 

33. Brownson, R.C., Alavanja, M.C.R., Hock, E.T., and Loy, T.S., 

"Passive Smoking and Lung Cancer in Nonsmoking Women," American 
Journal of Public Health 82(11): 1525-1530, 1992. 

34. Du, Y.X., Cha, Q., Chen, Y.Z., and Wu, J.M., "Exposure to 

Environmental Tobacco Smoke and Female Lung Cancer in> 
Guangzhou, China," Proceedings of Indoor Air '93 1: 511-516, 

1993. 


- 15 - 

Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 


2023512557 



1 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 


2023512558 



Hirayama, T. , "Non-Smoking Wives of Heavy Smokers Have a 
Higher Risk of Lung Cancer: A Study from Japan," British 
Medical Journal I, 282: 183-185, 1981. 

As part of Hirayama's longitudinal record-linkage study, 
91,540 non-smoking wives aged 40 and above in 29 Japanese health 
center districts were followed for 14 years (1966-79). Death 
certificates were used to assess cause of death. 

Relative risks of 1.61 (for husband being an exsmoker or 
smoking 1-19 cigarettes/day) and 2.08 (for husband smoking 20 or 
more cigarettes/day) were presented without confidence intervals. 
The author claims that wives of heavy smokers had a higher risk of 
lung cancer and that his data support a dose-response relationship. 
He also claims that a similar pattern was evident when the data; 
were analyzed by age and occupation of the husband, with higher 
risks in agricultural families with husbands aged 40-59. The 
inclusion of agricultural families was designed to address the 
possible effect of "urban factors" thought to influence lung cancer 
incidence. 
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Non-smoking wives of heavy smokers have a higher risk 
of lung cancer: a study from Japan 

TAKESHI HIRAYAMA 


Abstract 

In a study in 29 health centre districts in Japan 91 540 
non-smoking wives aged 40 and above were followed up 
for 14 years (1966-79), and standardised mortality rates 
for lung cancer were assessed according to the smoking 
habits of their husbands. Wives of heavy smotaerv werc 
found to have a higher risk of developing lung cancer- 
and a dose-response relation was observed. The relation 
between the husband's smoking and the wife's risk of 
developing lung canceT showed a similar pattern when 
analysed by age and occupation of the husband. The risk 
was particularly great in agricultural families when the 
husbands were aged 40-59 at enrolment. The husbands* 
smoking habit did not affect their wives' risk of dying 
from other disease such as stomach cancer, cervical 
cancer, and ischaemic heart disease. The risk of develop¬ 
ing emphysema and asthma seemed to be higher in non¬ 
smoking wives of heavy smokers but the effect was not 
Statistically significant. 

The husband's drinking habit seemed to have no effect 
on any causes of death in their wives, including lung 
cancer. 

These results indicate the possible importance of 
passive or indirect smoking as one of the causal factors 
of lung cancer. They also appear to explain the long¬ 
standing riddle of why many women develop lung cancer 
although they themselves are non-smokers. These 
results also cast doubt on the practice of assessing the 
relative risk of developing lung cancer In smokers by 
comparing them with non-smokers. 


Introduction 

The possible consequences to the health of non-smokers of 
long-term exposure to cigarette smoke (passive smoking) should 


National Cancer Centre Research Institute, Tokyo 

TAKESHI HIRAYAMA, chief of epidemiology division 


be studied thoroughly because the side-stream and second¬ 
hand smoke of cigarette* contain various toxic substances, 
including carcinogens. 1 * The need for such a srudy increased 
by the report of small-airways dysfunction in non-smokers 
chronically exposed to tobacco smoke. 1 

The effect of passive smoking on lung cancer was studied by 
following 91 540 non-smoking housewives aged 40 and above 
and measuring their risk of developing lung cancer according to 
the smoking habits of their husbands. 


Methods 

To study the consequences to health of such factors as cigarette 
smoking, alcohol drinking, occupation, and marital 1 status, a pro¬ 
spective population stujy has been ini progress in 29 health centre 
districts in tix prefectures in japan since the autumn of 1965. In total 
265 1)8 adults (122 261 men and 142 857 women) aged 40 years and 
over, 91-99 .. of the census population, were interviewed and followed 
by establishing a record linkage system between the mk-facior 
records, a residence list obtained by special yearly census, and death 
certificates. 

Since the effect of direct smoking of cigarettes in this study has 
already been reported,* : my study focused on the effect of husband's 
smoking on the risk of lung cancer in their non-smoking wives. Such 
observation was possible since detailed questions about lifestyle, 
including smoking habits, were asked of husbands and wives indepen¬ 
dently at the start of this study. No subjective bias was therefore 
conceivable. 

A total of 346 deaths from lung cancer in women were recorded 
during 14 years of follow-up (1966-79). Of these women 245 were 
married, and 174 of these were also non-smokers. These cases occurred 
among 91 540 non-smokmg married women whose husbands’ smoking 
habits were studied The risk of lung cancer was carefully measured, 
raking into consideration possible confounding variables. 


Results 

Wives of heavy smokers were found to have a higher risk of develop¬ 
ing lung cancer than wives of non-smokers and a statistically significant 
dose-response relationship was observed (Mantel-extension > rest 
result being 3 299; iwo-taik’d p« 0 00097). Age-occupation standard¬ 
ised annua! mortality rates for lung cancer were 8 7/100 000 (32 out 
of 21 895) when husbands were non-smokers or occasional smokers. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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14 0 (fib: our of: 4-1 184) when husbnnd* were cx-smokcn or dailv 
smoker* of 1® cigarette*, nndi 1:8 I (56 nut of 25 146) when husbands 
mere daily smokers of 20 or more cigarettes, These figures gave risk 
ratios ofi I 00, 1 61. and 2 08: respectively. A similar trend was ob- 
aerved in age and occupation groups of husbands (table !).■ 


TABLE 1 —Standardised mortality for hmf comer tn vrrrmcn by Oft, ocaepeticm t 
mod smoking habit of the hiabend (patient hen* lj a mm-rmoker) 


Husband'* amoking habit: Nem-arnnkcr 

Ea-tmokcr 
or 1-19’day 

0 v 2O»day 

Hntkond i art: 40-39 years 
fopubtkvn »f«"ivrs 14 020 

No of deaths from hmtcaacrr It 

Occupai ioi»-*un dartdUaed 

mortality'MO WO 3-M 

30 676 

40 

9 34 

205M 
36 

13 14 

Hmsborndtogt: ' fCy+err, 
Population of 7675 

No nf deat h* from lirogeaucef 21 

Occupatinn-uandardjud 

lemnallti 100 000 15 79 

13506 

46 

24 44 

4T77 

20 

29 60 

ttMdcrrfmdmkmifiMillMrt 1-00 

1-61 

2-06 


Hutband w or kin g im agnmhnrt 


Populai i«»r\ nf h ive* 

”* 10 406 " 

20 014 

9391 

No of death* from lung cancer 
A*e-*tanJ*Tdi*td 

17 

32 

24 

mortality 1 100 000 

9 54 

17452 

18 40 

Huikmnd working *l*rahere 



Population of «ive* 

11 489 

24 140 

16 070 

No nl death* from itmg cancer 

A ft-standardised 

15 

34 

32 

mortality JPQ 000 

4 13 

36 4* 

17 76 

Standardised fi*k ratio for all occupataom 

1 00 

143 

1 90 


The relation between the husband’s smoking habit and the wife’s 
risk of developing lung cancer was particularly significant in agri¬ 
cultural families when the husband was aged 40-59 at enrolment 
(Manic ^extension chi being 2 597 or two-tailed p*0 0094); lung 
cancer risk ratios were 1 00; 3 17, and 4 57 when husbands were 
non-smokers or occasional smokers, ca-smokers or smokers of 1-19 
cigarette* daily, and smokers of 20 or more cigarettes daily 
respectively (table II) 


TABLE 11 —Mortahry for Jung cancer tn women by occupation end by smoking 
kabn of hutband am.ntg men aged 40*59 (pattern hern If a nom-rmoker) 


Husband'* smoking habit: 

Non-smoker 

E*-»moker 
or 1-I:9»day 

:*20 ( day 

Agricultural» orkcr*: 

Population nf aivti 

5 999 

12 753 

7150 

No of dearths from lun( cancer 

3 

20 

16 

Mortality 100 000 

3 46 

I I 03 

15 92 

Other worker* 

Population of «nvct 

6 021 

17 923 

13 434 

No of death* front lung caret 

6 

20 

20 

Mortality 100 000 

7 15 

a <59 

no* 

Standardised nak nrtie for all ocrvpacaa 

m 1-00 

1 67 

236 


The husband*’ smoking habits seemed to have no effect on their 
wives’ risk of developing other major cancers, such as cancers of the 
stomach (h-=716) and of the cervix (n * 250) or ischaemic heart 
disease (n*406). The risk of developing emphysema and asthma 
seemed to be higher among the non-smoking wives of smokers, but 
the effect was not statistically significant (table MIY 

Other characteristics of the husband*, such as their alcohol drinking 
habits did not affect mortality from lung cancer in their wives. The 
relative risk ratios of death from lung cancer were TOO. 1 13, and 
118 (p*0 39b) respectively when husbands were non-drinkers, 
occasional or rare drinkers, and daily drinkers. Similar results were 
found with other causes of death (table IV). 

Finally, the effect of passive smoking wa* compared:with the effect 
of direct smoking The effect of passive smoking was around one-half 
to one-third that of direct smoking. The relative risk of developing 
lung cancer by passive smoking was about 18 compared with about 
3 8 in direct smokers (fig 1), 


TABLE Ml— AgC'rnccirpJticm ttandardntd rnh.rjur f,>r iclectcd cauict of death 
tn xeomcn by imoking habit nf the hu'band ( pottrnt.hrriclf, a non~tmnker) 


Cauie nf Hu'hand * ^rrynkmu habii 

death .----— 

Nnn.tmoker Ea**rr*«ltrT, * 20 day. p value 
or 1 rI9 day 


Lung cancer (n - 174 

1 00 

1 61 

2 06 

0 001 

Emphysema. asthma in - 6*' 

1 00 

1 29 

li 49 

0 474 

Cancer ol Icervia, i n « 250', 

1 00 

1 IS 

114 

0 249 

Stomach cancrr [n - 71 to j 

too 

102 

099 

0 720 

Ischaemic bean di*«»*e <n, » 4H6 ) 

1-00 

0 97 

1 03 

0 393 


TABU Xi—Age-tiandarditcd riik ratio for selected tames of death m women by 
alcohol-drinking habu of the husband 


Owe of Husband'* dnnJUns habit 

death ----p value 

Non-drinker Occasional Daily 

or drinker, 

rare d tinker 


Luna cancel (n ■ 174): 1 00 113 I IS 0 396 

Emphysema, anhma (n - 66) 1OO 0 92 130 0 212 

Cancer nf ccrvta tn * 2>0) 100 0 84 O HO 0 514 

Stomach cancer tn 716) 100 O *8 0 95 0 2B5 

Uchaermc heart ducssetn- 406) 1 00 1-09 0 93 0 567 


32 79: 


30 


>g:° 

is 

■D C 

ss 

l?’0 


I 2 


Cigoretta 

smchvr* 


Hon amofctr 

Fomihol pos&iva 
smoking (•) 


8 70 


15 50 


POSSiv* 

amok mg <♦) 


Totol 
'08 906 


21895 69 645 17366 

Popuiot*en at enrolmam 
(Non smoker (Mon smoker wives (Women 
wives o* erf nusbonds with with 

non smoker smoking habits) smoking 

husbands) hob-ts) 

na 1—Lung cancer mortality in women according to the 
pretence or absence of direct and familial indirect smoking. 


DisctmloQ 

The possible effect of passive amoking wmt studied by follow¬ 
ing many non-smoking wives whose husbands had various 
smoking habits, and measuring their risk of developing lung 
cancer. Continued exposure to their husbands’ amoking in^ 
creased mortality from lung cancer in non-smokers up to 
twofold. The extent of the increase in the risk of developing 
cancer reached as high as 4 6 for non-amoking wives of agri¬ 
cultural workers aged 40-59 who smoked 20 or more cigarettes 
a day. 

The fact that there was a statistically significant relation 
(two-tailed p--0 00097) between the amount the husbands 
tmoked and the mortality of their non-smokjng wives from 
lung cancer suggests that these findings were not the result of 
chance. To determine whether such an effect *vas limited to lung 
cancer, similar studies were conducted with other causes of 
death * Although there seemed to be a relation between husbands’ 
smoking habits and deaths from emphysema and asthma in 
their wives, the effect of passive smoking was strongest with 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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lung cancer. Passive smoking did not seem to increase the risk of 
developing stomach cancer, cervical cancer, or ischaemic heart 
disease. We found that smoking was the only habit of the 
husbands to affect wives’ mortality. The absence of an effect of 
husbands’ drinking habits on mortality in their wives was shown 
as an example. 



Y*mv 

no 2* 1 —Age-adjusted mortality for lung cancer in Japan (1947-78). 


The most important confounding variables would have been 
urban factors. Similar observations were therefore made for 
agricultural families and for naa-agriculturaJ families, and a 
similar dose-response reJatica was observed in both groups. 
The effect of passive smoking was most striking in younger 
couples in agricuHural families, relative risk reaching 4 6* 
probably because of the lesser extent of the exposure to passive 
amoking outside the family in the case of rural residents. That 
the rate for non-smoking wives with husbands who were heavy 
smokers in urban families was lower than that in rural families is 
punling but probably reflects a longer period of mutual contact 
of couples in rural families. In urban families some couples meet 
only for a short period in the day. 

Finally, the effects of passive smoking were compared with 
the effects direct smoking. The results clearly indicated that the 
effect of passive smoking is about one-half to one-third that of 
direct smoking in terms of mortality ratio or relative risk. In 
terms of attributable risk, however, the effect of passive smoking 
on lung cancer in women must be much more important than 
that of direct smoking (fig 1), especially in countries such as 


Japan where 73% of men but only 15% of women smoke. 
Therefore, although the relative risk of indirect smoking was 
amalltr than that of direct smoking, the absolute excess deaths 
from lung cancer due to passive smoking must be important 
because of the large size of the exposed group. 

The age-adjusted mortality rates for lung cancer have been 
sharply increasing both for men and for women in Japan (fig 2). 
As Qnly a fraction of Japanese women with lung cancer smoke 
cigarettes, the reasons why their mortality from lung cancer 
parallels thar in men have been unclear. The present study 
appears to explain at least a part of this long-standing riddle. 

This observation also questions the validity of the con¬ 
ventional method of assessing the relative risk of developing 
lung cancer in smokers by comparing them with non-smokers. 
This study shows that non-smokers arc not a homogenous group 
and should be subdivided according to the extent of previous 
exposure to indirect or passive smoking. 

This work was supported by Grams-in-Aid for Cancer Research 
from the Ministry of Health and Welfare. 
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ARSSMART. The hot Amman is called also Water-pepper, or Outrage. 
The mild Amman is called dead Amman Penicana, or Peach wort, 
because the leaves art so like the leaves of a peach-tree; it is also 
called Plumbago. 

The mild has broad leaves set at the great red joint of the sulks; 
with semicircular blackish marks on them, usually either blueiah or 
whitish, with such like seed following. The root is long, with many 
■trings thereat, perishing yearly; this has no sharp taste (as another 
son has, which is quick and biting) but rather sour like sorrel, or else 
a little drying, or without taste. It grows in watery places, ditches, 
and the like, which Tot the most pan arc dry in summer. It flowers in 
June, and the seed is ripe in August. 

As the vinuc of both these is various, so is also their government ; 
for that which is hot and biting, is under the dominion of Mars, but 
Saturn, challenges the other, as appears by that leaden coloured 
spot he hath placed upon the leaf. 

It it of a cooling and drying quality and very effectual for putrified 
ulcers in man or beast, to kill worms, and cleanse the puinficd places. 
The juice thereof dropped in, or otherwise applied, consumes all 
colds, swellings, anJ dissolveih the congealed blood of bruises by 
strokes, falls, etc. A piece of the root, or some of the seeds bruised, and 


held to an aching tooth, takes away the pain. The leaves bruised and 
laid to the joint that has a felon thereon, takes it away. The juice 
destroys worms in the can, being dropped into them; if the hot 
Amman be strewed in a chamber, it will soon kill all the fleas; and 
the herb or juice of the cold An smart, put to a hone or other cattle’s 
sores, will drive away the fly in the hottest time of Summer; a good 
handful of the hot biting An smart put under a horse’s saddle, will 
make him travel the betteT, although he were half tired before. The 
mild An smart is good against all impotthumes and inflammations at 
the beginning, and to heal green wounds. 

All authors chop the virtues of both sorts of Ansmart together, 
as men chop herbs for the pot, when both of them are of contrary 
qualities. The hot Ansmart grows not so high or tall as the mild doth, 
but has many leaves of the colour of peach leaves, very seldom or 
never sported; in other particulars it is like the former, but may 
easily be known from it, if yon will but be pleased to break a leaf of it 
cross your tongue, for the hot will make your tongue tonnari, but 
the cold will not. If you sec them both together, you may easily 
distinguish them, because the mild hath far broader leaves. (Nicholas 
Culpeper (1616-54) The Complete Herbal, 1B50.) 
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Hirayama, T., "Cancer Mortality in Nonsmoking Women with 
Smoking Husbands Based on a Large-Scale Cohort Study in 
Japan," Preventive Medicine 13: 680-690, 1984. 

This paper reports on the same population as Hirayama, 
1981. In the population of 91,540 nonsmoking wives, 200 deaths 
from: lung cancer were reported. 

Hirayama calculated relative risks of 1.00, 1.36, 1.42, 
1.58, and 1.91 when husbands were nonsmokers, ex-smokers, or smokers 
of 1-14, 15-19, or 20 or more cigarettes per day. Elevated risks 
of other cancers were also reported for nonsmoking women, based on> 
the smoking of husbands: paranasal sinus cancer, brain tumors, 
and cancer of all sites excluding lung cancer. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Cancer Mortality in Nonsmoking Women with Smoking 
Husbands Based on a Large-Scale Cohort Study in Japan 1 

Takesj^Hirayama 

National Cancer Center Research Institute. ht Tsukiji 5-chome. Chao-ku JuLm) f04, Japan 

Mortality of 91.540 nonsmoking wives was studied in relation to the smoking habits of 
their husbands by means of a cohort study in Japan. During 16 years of follow-up. 200 
deaths from lung cancer look place. The relative risks of lung cancer in these nonsmoking 
wives were LOO. 1.36. 1.42. 1.58. and 1.91 when husbands were nonsmokers, ex-smokers, 
or daily smokers of I-14. 15-19. or 20 or more cigarettes daily, respectively Corresponding 
relative risks for stomach cancer were 1.00. 1.16 LOO. LOO: and 1.01. respectively Spec¬ 
ificity of association and internal consistencies were observed. Among cancers of each site. 
a similar tendency toward risk elevation in nonsmoking wives with smoking husbands was 
observed for nasal sinus cancer, brain tumors, and cancer of all sites besides lung cancer 
In interpreting these results, the significance of proximity in exposure to sidestream smoke 
in Japanese homes was stressed. C iwm Pr*«. Inc 

INTRODUCTION 

The possible health hazard due to passive smoking was evaluated by the otb 
servation of mortality in nonsmoking wives with smoking husbands. As reported 
previously (6). nonsmoking wives of heavy smokers had a significantly elevated 
risk of lung cancer. Results of our large-scale cohort study reported here not only 
confirm the results of the previous report, but also reveal additional evidence of 
the health consequences of passive smoking by pointing out excess deaths due $$$ 
to cancer of other selected sites. 

MATERIALS AND METHODS 

A prospective cohort study on the health consequences of cigarette smoking 
has been in progress in Japan since the fall of 1965. In total. 265,1 IS adults 
(122.261 men and 142.857 women! ages 40 years and above. 94.8^ of the census 
population in the study area in 29 Health Center Districts in Japan, participated. 

They were interviewed from October I to December 31. 1965. and have been 
tracked by establishing a record linkage system between the risk factor records 
and death certificates. 

The 16-year follow-up results of this census-population-based cohort study 
were used as the materials for the study 

RESULTS 

In a large-scale cohort study carried out in Japan from 1966 to 1981. non¬ 
smoking wives with smoking husbands were found to carry a significantly ele- 

1 Prevented at the Symposium "Medical Perspectives on Passive Smoking 
Vienna. Austria. 
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vftted risk of lung cancer (n * 200). nasal sinus cancer in. * 28), brain tumors 
(ti • 34). and cancer of all sites (it * 2705). 

Lung Cancer 

A total of 429 deaths from lung cancer in women was recorded during the 16 
years of follow-up (1966-1981 > Of these deaths. 303 occurred among nonsmokers 
and 200 among 91340 nonsmoking married women whose husbands' smoking 
habits were known. 

The standardized mortality ratios (SMRs) of lung cancer in nonsmoking women 
were MX). 1.36. 1.42. 1.58. and 1.91 when husband ex- 

smokers. or daily smokers of I—14.'15-19* 
tf i^ectivelyHone-tail F vaJuei»rk^ 

relationship was observed by age and occupation of the Husband (Table 2). 

This tendency is in sharp contrast with that of stomach cancer, where no re¬ 
lationship at all exists between the risk in nonsmoking wives and the amount of 
smoking by the husband (Tables 3 and 4. Figs. I and 2). 

Similar trends of lung cancer risk elevation in nonsmoking women with the 
increase in the extent of the husband s smoking w ere observed in each time period 
of observation, in each age group, both by age of husbands and by age of wives, 
in each occupational group, and in most areas under observation (internal con¬ 
sistency) (Fig. 3) (7). No other characteristics of husbands or wives themselves 
were found to elevate the risk of lung cancer in their nonsmoking partners (7) 
(Table 5). 

^Nonsmoking husbands with smoking wives also showed an,elevated risk of 
lung cancer, the SMRs being 1.00, 2.14, and 2.31 m nonsmoking wives, wives 
smoking 1*19 cigarettes, and wives smoking 20 or more cigarettes daily, respec¬ 
tively* 0.0177). This observation also strengthens the evidence listed above 
(Table 6). 


TABLE 1 

Llnc Cancer Mortality is Women ov Ace Grolt and iy Hlsrands Smoking Harit 
(Patient Herself a Nonsmoker f 




Husband s wnofcm# habit 



Hutbt&d s 

Wt group 

Ncmmotcr Eesmoker 

1-14/day 

!5-l*day 

20+/<Uy 

Total 

40-49 

30-59 

•0-09 

*10-79 

4 

10 

II 

5 

6.229 1 1.253 

7.791 3 1.022 

7.120 11 2.687 

755 2 348 

1 1.621 

20 9.661 

21 7.243 

2 612 

• 3.158 

1 4.052 

♦ 2.513 

1 105 

16 10.764 
24 9.120 

23 4.651 

II 226 

3? 32.027 

65 33.253 
•9 24.2)4 

11 2.046 

iDUl 

r 

21.195 17 6^12 

38 26.144 

24 I1J2B 

64 25.461 

200 9L540 

Tk weighted perni 
nanutt of rate rati© 

1.00 



'-»4 n 

!9Kf 271 

,TK vi.34 

Mantel ti tension 

chi 2.915 

and le si- based 90^ 
confidence bmiu 





On*-tail 

P value 0.00178 

Mantel-Haenvzeichi 
Om-ujI e value 


1.0*55 

— 0 1SS9 

1.1290 

00337 

3 0295 
0.0012 



* Prospective *tud>. 1966- 1981. Japan 
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TABLE 2 

Lung Cancer Mortality in Women by, age Group, by, Occupation, and by Husbands-' 
Smoking Habit (Patient Herself a Nonsmoker r 




Husband v smoking habit 




Husbands Husband's 



ERtmoker 





occupation age group 

Non smoker 

l-19/day 

20- 

'day 

Total l 

Agricultural 40-49 

I 

uq: 

6 5.941 

9 

3.636 

16 

12:079 

-worker 50-59 

4 

3.490 

16 6J12 

9 

3.514 

29 

1362) 

60-09 

13 

4.064 

33 6.845 

10 

2.152 

56 

13,061 

70- 

3 

323 

1 446 

0 

69 

4 

658 

TotaJ 

21 

10.406 

56 20.044 

26 

9.39H 

105 

39 641 

Other 40-49 

3 

3.7 77 

9 9.093 

7 

7.126 

19 

19.948 

50-59 

6 

4,294 

15 6.S30 

15 

6.306 

36 

19 430 

60-69 

5 

3.036 

15 3.596 

13 

2.499 

33 

11.133 

70- 

2 

432 

4 61.9 

1 

137 

7 

1.188 

•fcul 

16 

11.489 

43 34.140 

36 

16.070 

95 

51.699 

The weighted point 
estimate of rate ratio 

100 



N *n 

ri - 

V 

3 

Mantel extension 
chi 3 145 

and test-based 90C£ 






One-tail 


confidence limits 






P value 

0.00083 

Mantel-Haenszel chi 



1.766 

3.053 



One-tail P value 



0.0370? 

0.001 111 




* Prospective study. 1966-1961. Japan 
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TABLE 3 

Stomach Cancer Mortality in Women by Age Group and by Husbands* Smoking Habit 
(Patient Herself a Nonsmokert 


Husbands 
age group 




Husband s smoking habit 




Tout 

Nonsmoker 

Etvmoker 

1- 14 day 

15- 

19 day 

20* day 

40-49 

31 

6,229 

12 

1.25? 

44 fl.621 

23 

5-15R 

4* 10 7m 

15* 

32.02- 

50-59 

60 

7.791 

14 

1.922 

82 9.66* 

36 

4 052 

77 9.820 

269 

33.253 

60-69 

121 

7.120 

50 

2.6*7 

HN 7.24V 

40 

2513 

7| 4.651 

398 

24.214 

70-79 

7 

755 

4 

348 

It 612 

1 

105 

6 226 

29 

2,046 

Tout 

219 

21.695 

B0 

6.212 

246 26.144 

mo 

11.828 

209 25.461 

854 

91.540 


The weighted point . ^ 
estimate of me 
ratio and tesi-based 

905t confidence limits 


,oo <iiZ 


. 1 19 

1 0,< ^0B6 

Maniel emennon 
chi -0.270 

One-tail 

F value 

0.39358 

Mantel-HaenszeJ chi __ 
Ooe-iniJ P value 

1.059 

0 14480 

-0.016 

049362 

-0.033 

0 48684 

0 091 
0.46375 



* Prospective uudy. 1966-1961. Japan. 
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TABLE 4 

Stomach Cancer Mortauitv is Women a\ Age Groif. at Occlfatiov. and b> Hisbands* 
Smoking Habit iPatiem Herself a Nonsmokekt 


Husband's smoking habit 

Husband's Husband's Exsmoker 


occupation 

age group 

Nonsmoker 

1- 

l*day 

20- 

/day 


Tola! 

Agricultural; 

40-49 

15 

2.502 

41 

5.941 

H 

J.6J6 

79 

12.079 

worker 

50-59 

57 

3.497 

56 

6.812 

37 

3.514 

130 

13.823 


60-69 

77 

4.084 

116 

6.K45 

43 

2.152 

236 

13.081 


70- 

3 

323 

13 

446 

3 

89 

19 

858 

Total 


130 

10.406 

226 

20.044 

108 

9.341 

464 

39.841 

Other 

40-49 

18 

3.727 

38 

V.093 

23 

7.128 

79 

19.948 


50-59 

03 

4.294 

76 

8.830 

40 

6.306 

139 

19.430 


60-69 

44 

3.036 

83 

5.598 

35 

2.499 

162 

11.133 


70- 

4 

432 

3 

619 

V 

137 

10 

1.188 

Total 


89 

11.489 

200 

24 140 

101 

16.070 

390 

51.699 


The weighted point estimate 
of me ratio and test-based 

9CK? confidence limits 

IjW 

**<3 

'"<S: 

Mantel extension 
chi 0.234 

One-tail 

P value 0.40749 

Mantel-Haenszel chi 

One-tail P value 

— 

0.298 

0 38285 

0.486 

0.31348 




* Prospective study. 1966-1981. Japan 



Fig. I Relative rivks oflun# cancer and siomach cancer in VI.MO nonsmoking wives by husbands' 
smoking habiL (Prospective Sludy. I VMS- IVKI. Japan > 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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FiO. 2. Mortality ratios for lung cancer and stomach cancer in nonsmoking wives by husbands' 
smoking habits. <Prospective Study. 1966-1981. Japan ! 


Nasal Sinus Cancer 

A significant risk elevation of cancer of para nasal sinuses in nonsmoking wives 
was observed according to the amount that husbands smoked, the SMRs being 
1 00. 1.67, 2.02. and 2.55 whei^husbattds^were nonsmokers or smokers’of 10- 
14. 15-!?. or 20 or more cigarettes daily, respeejively (P - 0:02482) (Table 7). 
No other risk factors studied were identified as"significantly altering the risk of 
nasal sinus cancer in women. 


*v w :f msoorcs 





Ir occjpction of husooras* 



31 58- rrrrn ■ «. 



* D**-Storzcrc>CtC 


Ftc. 3 Mortality ratios for lung cancer in nonsmoking wives by husbands' smoking habits (Pro¬ 
spective Study, 1966-1981. Japan. I 
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TABLE 5 


Ll'NG Cancer Mortality is Nonsmoking Women: Ratkj *y Selected Risk F.Arroasr 



Mortality ratio 
(relative risk)! 

Chi-w^are 

values 

Husband's characteristics 

Smoking (20 cig */dayl 

1 91 

V 18 

Drinking 

1.06 

004 

Population density 600-^-600 

t.10 

0.30 

Women's characteristics 

Occupation: Agnculturt/others 

095 

0.17 

Number of children: 0-.V4-9 

1.09 

048 

Drinking 

i.o: 

001 

Meat: Daily/others 

M2' 

009 

GreenTyello^ vegetable Daili others 

0.88 

0.93 

Soybean paste soup; Daily/others 

1 08 

0.29 


• Prospective study. 1966-1981, Japan. 


Brain Tumors 

' The risk of brain tumor was also observed to increase with an increase in the 
extent of husbands' smoking habits, thfcjisk for nonsmoking women being 1.00/ 
3.03, 6.25. and 4.32 when htisbandS were*nonsrnokers or smokers of 1-14. 15- . 
19. or 20 or more cigarettlf^diiiFy; resjxKtively IP « 0.00376) (Table 8). 

Cancer of All Sites 

In the case of cancers of all sites, a significant elevation in risk was observed, 
the SMRs for nonsmoking women being 1.00. l l.& : and 1.23 when husbands were 
nonsmokers, ex-smokers, or smokers of T—19 or 20 or more cigarettes daily. 


TABLE 6 

Lung Cancm Mortality in Nonsmoking Husiands »v Wives' Smoking Habit- 


Wife's smoking habit 

Husband's --——- 

age group Nonsmoker l-19/day 20+/day Total 


40-59 

24 

10.741 

1 321 1 184 

26 

11.246 

60- 

33 

8.538 

3 276 2 229 

M 

9.043 

Total 

51 

19.279 

597 * 413 

64 

20.289 

The weighted point esumate 
of rate ratio and test-based 


1.00 


Mantel extension 

90 % confidence limits 


1.00 

Z*<U> 

chi 

One-tail 

1.989 



P value 

0.02335 

Mantel-Haenszel chi 



2.1046 



One-tail P value 



0.0177, 




• Prospective study. 1966- 1981. Japan: 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 


2023512569 



686 


T. HIRAYAMA 


TABLE 7 

Nasal Sinls Cancer Mortality in Women bv ace Group and by Husbands' Smomnc Hvbit 
(Patient Herself a Nonsmokert 






Husband s smoking habit 













age |roup 

Non smoker 

Ex-smoker 

1-14 day 

15- 19 day 

20- day 

Total 

40-49 

0 

6.229 

0 

1.25? 

i s.6:i 

1 3.158 - 

2 10 7m 

4 

32.027 

50-59 

1 

7.791 

0 

1.922 

3 9.668 

1 4.032 

2 9.820 

7 

33.253 

60-69 

4 

7.120 

0 

2.6K7 

? 7J4> 

2 2.313 

6 4.651 

1? 

24.214 

70-79 

0 

735 

0 

>48 

0 612 

0 105 

0 226 

0 

2.046 

Toul 

5 

21.895 

0 

6.212 

9 26.144 

4 11.121 

10 25 46! 

28 

91.540: 

The weighted point 
estimate of rate 


LOO 


— 

1 67<!* 
7 ^0.67 


2 «<* 27 
V 1.04 

Mantel csteftMon 

ituo and test-based 








chi 

1 963 

90S* confidence 








One-tail 1 


limits 








P value 

0 02482 

Mantel-Haemeei chi 





0916 

1.012 

1.713 



One-Uii F value 





0.1783 

0 15577 

0 04 336 




Note. In computation. i|t» 60-69 and 70-79 were combined 
• Prospective study. 1966- 198U Japan. 


respectively (fL^p.00020) (Table 9K,TWs risk elevation is influenced by the 
elevated risk of lungicangp^and cancers 4 'of other selected sites such as nasal 
sinus cancer* v br^n tumorrand possibly also breast cancer. Risk elevation for 
cancer of all sites becomes nonsignificant when these cancers are excluded. No 
significant association was observed with other cancers such as those of the 
mouth, pharynx, esophagus, stomach, colon, rectum, liver, pancreas, perito¬ 
neum. cervix, ovary, urinary bladder, skin, bone, malignant lymphoma, or leu- 


TABLE 8 

Brain Timor Mortality in Women iy Age Group and by Hlsbanos Smoking Habit 
(Patient Herself a Nonsmoker r 





Husband s smoking habit 





Husband's 
i|t group 










Nonsmoker 

Ex-smoker 

I-I4day 

IS- 

19 day 

20- day 

Tout 

40-49 

0 6.229 

0 

1.255 

1 8.621 

6 

5.158 

4 10:764 

III 

32.027 

50-59 

1 7.791 

0 

1.922 

4 9.666 

3 

4.052 

4 9.820 

12 

33.253 

60-69 

I 1 7.120 

0 

2.687 

5 7.243 

0 

2.513 

4 4.651 

10 

24.214 

70-79 

1 755 

0 

>48 

0 6(2 

0 

105 

0 226 

1 

2046 

Total 

3 21.895 

0 

6.212 

10 26.144 

9 

11.128 

12 25.461 

34 

91.540 

The weighted point 
estimate of rate 

LOO 


— 

>«•<«! 

6 ** C 2.0I 

4,^42 19 
.1.53 

Mantel extension 

ratio and test-based 








chi 

2.673 

90* confidence 








Onc-utl 


touts 








P value 

0.00376 

Mantel - Haemxel chi 




1756 

2656 

2.317 



One-tail P value 




003954 

000395 

0.01025 




Note . In computation. iftt 60-69 and 70-T9 were combined 
• Prospective study, 1966-1911. Japan. 
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TABLE 9 

All Sites Cancer Mortality in Women ay Age Gitour. »v Occlratios, and »v Hlsmands' 
Smoking Hamit iPatient Herself a Nonsmoker r 


Husband's Husband's 

occupation ift group 

Husband v smoking habit 

E&smoker 

Nonsmoker l-19/day 20-'day 

Total 

Agricultural 40-49 

40 

2.502 

119 5.941 

76 3.636 

235 

12.079 

worker 50-59 

96 

3.497 

201 6.KI2 

115 3.514 

412 

13*823 

60-69 

205 

4.084 

373 6.845 

127 2.152 

705 

13*081 

70- 

17 

323 

22 446 

5 89 

44 

858 

Total 

358 

10.406 

715 20.0-14 

323 9.391 

1.3% 

39.841 

Other 40-49 

48 

3.727 

118 9.0V3 

103 7.128 

269 

19.948 

50-59 

79 

4.294 

248 8.830 

169 6.306 

4% 

19.430 

60-69 

132 

3.036 

23 V 5.598 

129 2.499 

500 

11.133 

70- 

n 

432 

21 619 

6 137 

44 

1.188 

Total 

276 

11.489 

Hi '4.140 

407 16.070' 

1.309 

51.699 

The weighted point 


1.00 

‘• l * X l O.v 

1 * S 1.12 

Mantel extension 

estimate of rate ratio 





chi 

3.540 

and test-based 9CKr 





One-tail 


confidence limits 





P value 

0.00020 

Mamel-Haensze! chi 



2.232 

3.628 



One-tail P value 



0.01281 

0.00014 




•Prospective study. 1966- 1981. Japan. 


kemia. the direction of this trend being evenly distributed to both the plus-side 
(risk increases with the extent of husband's smoking habit) and the minus-side 
(risk decreases with the extent of husband's smoking habit). 

DISCUSSION 

This study confirms the correlation between lung cancer and spousal smoking 
reported previously. The correlation is quite specific in terms of diseases. For 
instance, no risk elevation at all was observed for stomach cancer. A striking 
internal consistency of association was also observed. The results were essen¬ 
tially similar when observed in terms of age of husbands, age of wives, occupation 
of husbands, and differing periods of observation. The results are in line with a 
Greek study by Trichopoulos and others (10) and a U.S. study by Correa and 
others (4) (external consistency), although they are slightly at variance with an 
American Cancer Society study in the United States (5) and a case-control study 
conducted by Rabat and Wynder C8). 

Differences in proximity between husband and wife in daily life, room size, 
room ventilation^ and frequency of wives who work in offices in these countries 
are potentially influential factors in enhancing the extent of risk posed by hus¬ 
bands' smoking. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 


2023512571 



688 


T. HIRAYAMA 


Histology of 21 cases of lung cancer in nonsmoking wives with smoking hus¬ 
bands was not essentially different from that of smoking women (adenocarci¬ 
noma. 57.1%; squamous cell carcinoma. 19 0 9c: and small-cell carcinoma. 4.8 9c)\ 

The current results of elevated risk of nasal sinus cancer in addition to the 
risk of lung cancer mujy^stntngthen .the |>{ausit)jlity of carcinogenic hazards of 
»idestrdalS?i!^^ 

of measurements of various carcinogen^ in sidestream) smoke showing them to' 
be preSenf in higher concentrations than m mainstream smoke (2. 3) These results 
are also compatible with known evidence showing a possible influence of passive 
smoking on health including elevation of carboxyhemoglbbin and nicotine/co- 
linine levels in saliva, blood, and urine after exposure to passive smoking: ele¬ 
vation of hydroxyproiine levels in urine (a marker of collagen destruction in lung 
tissue); the presence of mutagens in urine (I); small airway dysfunction, in those 
exposed daily to passive smoking in the workplace (II); and risk elevation for 
pneumonia, bronchitis, and asthma in children with smoking parentis). 

When the effects of passive smoking due to husbands* smoking were compared 
with the effects of direct smoking in women, the results clearly indicated that the 
effect of passive smoking is less than one-fifth that of direct smoking, the SMRs 
being 1.55 and 3.81. respectively In terms of attributable risk, however, the effect 
of passive smoking on lung cancer in women is nearly as important as that of 
direct smoking because the population of intrahousehold passive smokers at risk 
is four times greater <n * 69,645) than the population of active smokers (n - 
17,366). Therefore, although the relative risk of indirect smoking is much smaller 
than that of direct smoking, the absolute excess deaths from lung cancer due to 
passive smoking may be quite important because of the large size of the exposed 
group—especially in countries such as Japan where the majority (nearly 70%) of 
adult men smoke, but only a minority <15% or less) of adult women smoke. 

Passive smoking can be divided into (a) direct passive smoking (direct inhala¬ 
tion of sidestream smoke before being diluted by room air) and (b) indirect passive 
smoking (inhalation of room air polluted by sidestream smoke) according to the 
extent of proximity effect, just as droplet infection is separated from droplet 
nuclei infection in acute respiratory communicable diseases: the effect of venti¬ 
lation is of limited importance in the former case, although quite significant in 
the latter. Small room size and congested living conditions in Japan (and possibly 
also in countries like Greece) are naturally more conducive to direct passive 
smoking. 

As described in a previous report, the age-adjusted mortality rates for lung 
cancer are increasing rapidly for both men and women in Japan. As only a fraction 
of Japanese women with lung cancer smoke cigarettes, the reasons why their 
mortality from lung cancer nearly parallels that of men have been unclear. The 
current study attempts to explain at least a part of this long-standing riddle. 
Although the average rate of female smokers in Japan has remained fairly stable 
over the past 20 years, a statistically significant increase in the mortality rate for 
lung cancer in nonsmoking women was observed in our long-term follow-up study 
of a large-size population. Mortality rates per 100,000 for ages 50-59. 60-69. and 
70 and above were 7.1, 17.7, and 31.0 in first 10 years of follow-up and 9.9. 27.1. 
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and 44J in the subsequent 6 years, respectively (P * 0.00373). This phenomenon 
can be interpreted as the influence of widespread exposure to passive smoking 
in Japan. 

As also emphasized in this earlier report, these observations strongly question 
the validity of the conventional method of assessing the relative risk of developing 
lung cancer in smokers by comparing it with nonsmokers. This study shows that 
nonsmokers are definitely not a homogenous group and should be subdivided 
according to the extent of previous exposure to indirect or passive smoking. The 
observation of the effect of passive and active smoking on lung cancer risk in 
men and women revealed a similar effect of both active and passive smoking on 
lung cancer when nonsmokers without exposure to intrahousehold passive 
smoking were used as the unit risk group (Fig. 4). 

Th&pbservation of an elevated risk of brain tumors in nonsmoking women with 
s^lu^lnistMinds: is of importance in considering the etiology of brain tumors 
(SiS current knowledge is quite limitedjrftpexiallyiih^rclation 

passive smoking on childhood brain tu-- 

mors (9). 
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F»c 4 Active »rwJ passive smoking ind lung cancer mortality: Relative ri»ks <RR) with 9091 con¬ 
fidence intervals. (Prospective Study. 1966-1981. Japan.) 
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The results of the present study must be effectively utilized in planning pro¬ 
grams for the control of lung cancer and other selected diseases. The results 
clearly indicate that lung cancer, especially in women, can only be controlled 
satisfactorily when proper measures are taken against passive smoking as well as 
against active smoking, especially in countries like Japan. A similar statement 
may also be valid for cancers of other selected sites. 
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This paper provides more of Hirayama*s conclusions drawn 
from his large cohort study. 

An overall RR of 1.45 (90% Cl 1.04-2.02) was presented 
for nonsmoking women whose husbands smoked. A dose-response 
relationship with increasing number of cigarettes smoked by the 
husband was also claimed. 

Hirayama reported a decreased risk for lung cancer in 
those women who consumed more green and yellow vegetables. 
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CHAPTER 14 


Lung Cancer 
In Japan: 

Effects of Nutrition 
and Passive 
Smoking 

TAKESHI HIRAYAMA 


Epidemiology Division, National Cancer Center, Research Institute, 
Tsukiji 5-chome, Chuo-ku, Tokyo 104, Japan 


ABSTRACT 


Lung cancer is on a sharp increase in both men and women in Japan. fc^rismokmg'wive* 

■ with smoking husbands were found' to carry an elevatecfmk of lung cancer and tscf£mic u 
^heart disease byalargr-scale cohort study, 1966-1981, for 265,118 adults in 29 Health Cenief^ 
Districts in Japan, the risk steadily going up with die increase in number of cigarettes smoked * 
by the husbands In major cancers other than lung, no such risk elevation was observed. A#' 
nonsmoking husband with a smoking wife also showed an elevated risk oflung cancer.The 
risk-reducing effect of daily intake of green-yellow vegetables on lung cancer was observed 
for passive smoking just as for active smoking. Those women eating green-yellow vegetables 
daily showed a significantly lower risk of lung cancer from the passive influence of their 
husbands' smoking. Such risk reduction was not observed for ischemic heart disease. The 
observed results suggest that the influence of husband's smoking on nonsmoking wives in 
raising the risk of lung cancer is as a cancer promoter rather than a cancer initiator. This pro¬ 
moter hypothesis may explain why such continuous but low-dose exposure of passive smok¬ 
ing, which starts after adult age is reached, significantly elevates lung cancer risk in non¬ 
smoking wives. 

Kry Words: Japan, cohort study, passive smoking, lung cancer, ischemic heart disease, 
green-yellow vegetables, 0-carotene, promoter, promoter-inhibitor 
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Introduction 

# 

The mortality from Jung cancer has been increasing rapidly in Japan (Figure 1). 
The number of deaths among males was 520 in 1947 and 17,555 in 1982, the cor¬ 
responding number for females was 248 and 6661. 

There exists little sign of a slowing down of the rate of increase, and the number 
of deaths from lung cancer are expected to exceed the number of deaths from 
stomach cancer in the near future. In parallel to this trend the number of cigarettes 
sold in Japan also has been on a sharp rise (Figure 1). The random sample survey 
conducted by the Tobacco Monopoly Corporation in 1982 revealed that currently 
70.1% of adult males and 15.4% of adult females smoke in Japan. 

The purpose of this chapter is to study the causative factors of Jung cancer in 
Japan with special reference to the effect of passive smoking relative to the effect of 
active smoking. The possible influence of nutrition, 0-carotene-rich green-yellow 
vegetables in particular, on the risk enhancing effect of active and passive smoking 
also is studied. 


Methods 


The materials of our ongoing large-scale cohort study for 265,118 adults aged 40 
years and above in Japan were analyzed in detail to discover factors altering the 
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risk of lung cancer in both men and women. For statistical analysis, programs in* 
eluded in the book Epuicmiolbgic Analysis with a Programmable Calculator (U.S. Depart* 
roent of Health, Education and Welfare, 1979) mainly were used. 


Results 


Active Smoking and Lung Cancer Risk 


Cigarette smoking was identified by far tbe most important cause of lung cancer,-* 


in JapaH} both by case-control studies conducted by the author and other research¬ 
ers and by a large-scale cohort study (1-6) being conducted by the author for 
265,118 adults (122,261 men and 142,857 women) aged 40 and above (95% of 
census population) in 29 Health Center Districts in Japan. These subjects were 
surveyed in October-December 1965 and followed up from January 1966 until 


The mortality rate of lung cancer also was found to be higher the earlier 
smoking was begun when age and total number of cigarettes ever smoked were 
standardized (Figure 2). The lung cancer-standardized mortality rate was observed 
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Figure 2. Lung Cancer, (a) Attained age- and amount of smoking-standardized mortality 
rate by age at start of smoking, (b) Attained age- and age at start of smoking-standardized 
mortality rate by total amount of cigarettes ever smoked. (Prospective study, 1966-1978 
Japan.) 



a 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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to be 18,3% lower in smokers who do not inhale compared to regular deep in¬ 
halers, and 48.9% lower in smokers of fil ten ip cigarettes compared to smokers of 
nonfUtertip cigarettes, according to our cohort study. The risk of lung cancer in 
daily smokers also was noted to approach gradually that of nonsmokers with the 
lapse of years after smoking cessation, risk difference diminishing by 41.6% in 5 
years after stopping the habit. This strongly suggests the major part of the influence 
of smoking during adulthood is the promoter action of substances included in 
mainstream smoke. 


Effect of Nutrition on Active Smokers 

Daily intake of green-yellow vegetables, rich in 0-carotene, was found signifi¬ 
cantly to lower the risk of lung cancer (7, 8), particularly when the total amount of 
cigarettes ever smoked was less than 300,(XX) (6) (Figure 3): No other dietary habit 
showed such risk reduction. Risk reduction after smoking cessation appeared to be 
more pronounced in case of daily consumers of green-yellow vegetables. Taking 
similar evidence in laboratory studies into consideration, a promoter-inhibitor in¬ 
teraction model was conceptualized. 



Figure 3. Standardized mortality rate for lung cancer by total number of cigarettes ever 
smoked and by frequency of green-yellow vegetable intake; males. (Prospective study, 
1966-1978 ) 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Passive Smoking and Lung Cancer 


• In the present cohort study (1966-1981)^ 427 deaths from lung cancer in women 
were recorded during 16 years of followup (1966-1981), Of these wpmen, 269 were 
married, and 200 of these also were nonsmokers. These cases occurred among 
91,540 nonsmoking married women whose husbands' smoking habits were 
studied. The risk of lung cancer was carefully measured, taking into consideration, 
possible confounding variables. There was ftstatistically significant increased risk 
in relation to the extent of1K^usbandV%r>bking (Ftgure4), which confirmed the 
validity of previous reports (9, 10). The association was significant when observed 
by age of husbands (Table I t Figures 1 and 5) and also by age of wives (Table 2), 
The further detailed analysis on materials cross-tabulated by age and occupation of 
the husband also confirmed the association (Table 3)* The husband’s drinking 
habits were noted to have no effect in raising the risk of lung cancer in nonsmoking 
wives (Table 4). 


^np^ gsnt risk (el evat ion of lu ng jantx pwith, thcincrcaseint heextent 
husban&jksn _ _ ^ 

byTfusbAnitTMgr The significant risk elevation of 

cancer of the nasal sinus also was observed in nonsmoking wives with husband’s 
smoking The risk elevation of emphysema and chronic bronchitis with spouse’s 
smoking also was noted with borderline significance. However there was no 
tendency of risk elevation at all in major cancers other than lung (total of cancers of 
stomach, cervix, and breast), the standardized mortality rate in nonsmoking wives 
being almost exaedy the same regardless of the husband’s smoking habit (Table 7, 
Figure 6). 



MUSIAND'S IWlIM HAS | T 


LUM6 CANCER : 200 
Population : 915*fl 


Figure 4. Age-standardized mortality rate ratio for lung cancer in nonsmoking wives by 
smoking habits of their husbands. (Prospective study, 1966-1981, Japan.) 


a 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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Table 1. Mortality we for lung cancer in women by age group and by smoking habit of 
husband (patient bene)f a nonsmoker): prospective study, 1966-1981 . Japan* 


Husband’s smoking habit 


r 


Number of cigarettes a day 


Husband’s 
age group 

Nonsmoker 

Ex-smoker 

M4/d 

K5-l»/d 

»*/d 

Toul 

No. Top. 

No. Pop. 

No. Pop. 

No. Pop. 

No. Pop. 

a. 

0 

a. 

6 

Z 

40-49 

4 6,229 

1 1,255 

8 8,621 

6 5,158 

16 10,764 

35 32,027 

50-59 

10 7,791 

3 1.922 

20 9,668 

8 4,052 

24 9,820 

65 33,233 

60-69 

18 7,120 

11 2,687 

28 7,243 

9 2.513 

23 4,651 

89 24.214 

70-79 

5 755 

2 348 

2 612 

1 105 

1 226 

11 2.046 

Total 

37 21,895 

17 6.212 

58 26.144 

24 11.B28 

64 25.461 

200 91,540 


*Tbe weighted point 
tJCvnatt ot rut 
ratio and test- 1.00 

bard 90% 
confidence bntit 


Mantel- Haenoe 1 X* — 
one-tad p value 




l.0t» 

0.1309 



1.8290 
0 0337 


Mart id extennon 
X* 2.91J 
one-tail 

p value 0.00178 

3.0295 

0.0012 


Table 2. Mortality rate for lung cancer in nonsmoking wives by smoking habit of hus¬ 
bands and by age group of wife; prospective study; 1966-1981, Japan* 


Husband’s smoking habit 


Number of agamies a day 


KootmoLcr E*-smoker 

M9/d »K/d Total 

Wife’s _ _ _ _ 


age group 

No. 

Pop. 

No* 

Pop. 

No. 

Pop. 

No. Pop. 

40-49 

4 

7.918 

21 

17,492 

2 ) 

12,615 

46 

38.025 

50-59 

14 

7,635 

46 

15,640 

31 

8.814 

91 

32,089 

60-69 

16 

6,170 

31 

10,381 

10 

3,793 

57 

20,344 

70-79 

3 

172 

1 

671 

2 

239 

6 

1.082 

Total 

37 

21.895 

99 

44,184 

64 

25,461 

200 

91,540 


*Tbe weigfcicd point 


cnuixaie of rate 

niu and tnt- 1.00 

bated 90% __ 

confidence Lmitt 

2 01 

1.43 

0 99 

2.55 

1.74 

1.19 

Manid aimaw 
X J 2 424 

MiniH- H amxzrt X* __ 

1.8042 

2 3731 

one-tail 

one-tad p value 

00M3 

0 0068 

p value 0 00768 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Tabic 5. Mortality rale for lung cancer in women by age, occupation, and irooking habit 
of husbands (patient herself a nonsmoker)* 


Htubtodi 

•f* 

(y«r) 

Occupation^ 

Notuaobr 

Extowker 
or 1-19/day 

*20/d*7 

No. 

Fop. 

No 

. Fopr- 

No. 

Fop. 

40-49 

Total 

4 

6,229 

15 

13,034 

16 

10,764 


S 


324 


653 

1 

566 


2 


90 


231 


293 


3 

1 

908 

2 

2,247 

3 

1,867 


4 

l 

476 

1 

993 


1,044 


3 

I 

2,502 

6 

5,941 

9 

3,636 


6 


46 


163 


106 


7 


in 

1 

486 

1 

426 


t 



3 

3,431 

2 

2,241 


9 


162 

1 

345 


243 


10 

1 

432 

1 

342 


340 

50-39 

Total 

10 

7,791 

31 

13,642 

24 

9,820 



1 

345 


593 

2 

446 


2 


175 


253 

1 

319 


3 

„ 1 

817 

3 

1.764 

1 

1,324 


4 

1 

653 

2 

1,133 

3 

1,092 


5 

4 

3,497 

16 

6,812 

9 

3,514 


6 


35 


89 


50 


7 


120 


273 

1 

234 


8 

3 

1,375 

6 

3,478 

2 

2,155 


9 


164 


378 

1 

251 


10 


610 

2 

869 

2 

435 

60-69 

Total 

18 

7,120 

48 

12.443 

23 

4,651 


1 


227 

l 

327 

1 

179 


2 

1 

91 


143 


124 


3 


305 

2 

594 

2 

327 


4 

2 

306 

3 

822 

1 

500 


5 

13 

4,084 

33 

6.845 

10 

2,152 


6 


9 


31 


14 


7 


45 


82 


33 


8 

1 

805 

3 

1,784 

4 

736 


9 


121 

1 

208 


92 


10 

1 

925 

1 

1,607 

5 

472 

70 ♦ 

Total 

5 

755 

3 

1,065 

1 

226 


1 


32 


30 


5 


2 


21 


14 


4 


3 


18 

1 

36 


8 


4 


48 


73 


20 


3 

3 

323 

1 

446 


89 


6 


1 


1 


0 


7 

* 

1 


5 


1 


8 


87 

2 

119 

1 

36 


9 


11 


19 


2 


10 

2 

213 

1 

322 


61 

* Standardised 

Riik Rat km 


1000 


1 *36 

1.172 


Muud e g c nn o o x 1 : 3.124; one-Lad p rafor: 0 00009. 


Occupation: I, Pro froJOnW and technicaj workrn; 2, manager* *»d official*; 3, cirncal and related w o tk trt; 4, 
mies workrr»; 5. farmer*, lumbermen, and fiWxrr&en. 6. weukrn to mining and quarrying occupation*. 7. worker* 
in transport and communication ocrupation*: B, craftsmen, production p r o ccw worker*, and Laborer*, 9. ■crvtrc 
worker*; 10, nor ciaasdlabtc and not reported. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Figure 5. Age-specific mortality rate for lung cancer per 100,000 in nonsmoking wives by 
smoking habits of their husbands. (Prospective study, 1966-1981, Japan.) 


Table 4. Mortality rate for Jung cancer in women by age group and by alcohol drinking 
habits of husband: (patient herself a nonsmoker): prospective study, 1966-1981; Japan 


Husband’s drinking habits 


Husband's 
age group 

Nondrinkrr 

Oca*. Rare 

Daily 

Obscure 

Tout 

No. 

Fop^ 

No. Fop. 

No. Fop. 

No. 

Fop. 

No. 

Fop. 

46-49 

12 

6,141 

10 15,877 

13 9,935 

0 

74 

35 

32.027 

50-59 

12 

7,437 

29 14,666 

24 10.786 

0 

364 

65 

33.253 

60-69 

23 

6,741 

35 9.234 

27 7.606 

4 

633 

89 

24.214 

70-79 

1 

686 

5 666 

4 589 

1 

105 

11 

2.046 

Total 

48 

21,005 

79 40,443 

68 28,916 

5 

1,176 

200 

91.540 

Tbr wvtfhmJ point 
estimate of rvr 



1.61 

1.59 





ratio and lot- 
based 90% 


1.00 

1.03 

0.66 

1.11 

0.77 





corMcng limit* 







Mantel extension 
X * 0 626 

M*nld Hj(iuui If 4 
cor-taJ p value 


— 

-0.1019 

0 4394 

0.4564 

0 3240 



one-tail 1 
p value 

0 26566 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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Table 5. Mortality rale for ischemic heart diseases in women by age group and by smok¬ 
ing habits of husband: prospective study, 1966-1981, J apan 




Husband's smoking habii 

— 


otal 

_ Husband's 
ift group 

Nonsmokcr 

Number of cigarettes a day 

Ea-smoker 

M9Vd HH/d 

1 

No* 

Fop. 

No. 

Fop. 

No. 

Fop. 

No. 

Fop. 

40-49 

13 

6,229 

40 

15,034 

33 

10.764 

86 

32,027 

50-59 

26 

7,791 

56 

15,642 

49 

9.820 

131 

33,253 

60-69 

65 

7,120 

125 

12,4*3. 

47 

4,651 

237 

24.214 

70-79 

14 

755 

19 

1.065 

7 

226 

40 

2.046 

Total 

118 

21,895 

240 

44,184 

136 

25,461 

494 

91,540 


The «*eifht*d point 


estimate of me 
rue and im¬ 
bued 90% 
confidence limits 

1.00 

1.33 

J. 10 

0 91 

163 

1.31 

I 06 

Mantd extmdoa 
X * 2-073 

Mantd - Hacnsud X* 
ooe-iatl p value 

— 

0-8504 

0.197$ 

20723 

0 0191 

OOTMAil 

p value 0 01909 


n*n**To«» 
CMCC*>« «• Jt> 



am sia 

t valus to* m*» 


H»H MU* 
«.t<m 




|i*Tl tW*» 
m «t»>T 


d 


Figure 6. Standardized mortality rate ratio for selected causes of death in 91,540 nonsmok¬ 
ing women by smoking habits of their husbands. (Prospective study, 1966-1.981, Japan.) 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Tabic 6. Mortality rate for ischemic heart disease in women by age, occupation, and 
smoking habit of husbands (patient herself a nontmoker)* 


Husbands 

»T 

(yean) 

Occupation* 

NoDUDOko 

No. Fop. 

Ex-smoker 

•r 1-19/day 

No. Fop. 

No 

20 /day 
Fop. 

40-49 

Total 

13 

6,229 

40 

13,034 

33 

10,764 


1 

1 

324 


653 

1 

566 


2 


90 

1 

231 


293 


3 


' 908 

4 

2,247 

1 

1,867 


4 


476 

1 

993 

5 

1,044 


5 

8 

2,502 

25 

3.941 

18 

3,636 


6 


46 


165 


108 


7 

1 

177 

2 

486 


426 


8 


1,112 

7 

3,431 

6 

2.241 


9 


162 


345 

I 

243 


10 

3 

432 


542 

1 

340 

50-59 

Total 

26 

7,791 

56 

15,642 

49 

9,820 


1 

1 

345 

3 

593 


446 


2 

2 

175 


253 


319 


3 

2 

817 

3 

1,764 

6 

1,324 


4 


653 

6 

1,133 

4 

1,092 


5 

13 

3,497 

27 

6,812 

26 

3,514 


6 


35 

1 

89 


50 


7 


120 

1 

273 

2 

234 


8 

5 

1,375 

8 

3,478 

11 

2.155 


9 


164 

1 

378 


251 


10 

1 

610 

4 

869 


435 

60-69 

Total 

65 

7,120 

125 

12,443 

47 

4,651 


l 

2 

277 

2 

327 

1 

179 


2 

1 

91 

2 

143 

1 

124 


3 

2 

305 

5 

594 

1 

327 


4 

JO 

508 

8 

822 

5 

500 


5 

36 

4,084 

79 

6,845 

27 

2,152 


6 


9 

1 

31 


14 


7 

1 

45 

1 

82 

1 

55 


8 

7 

803 

13 

1,784 

6 

736 


9 

1 

121 

2 

208 


92 


10 

3 

925 

12 

1,607 

5 

472 

70+ 

Total 

14 

755 

19 

1,065 

7 

226 


l 

2 

32 

1 

30 


5 


2 

2 

21 


14 

1 

4 


3 


18 

1 

36 


8 



1 

48 

1 

73 


20 


5 

5 

323 

11 

446 

2 

89 


6 


1 


1 


0 


7 


1 


5 


1 


8 


87 

1 

119 

3 

36 


9 


11 

2 

19 


2 


10 

4 

213 

2 

322 

1 

61 

* Standardised 
Utak Rstioi 

- 


1.000 


1.103 


1.359 


Viaatd umaoB x* 2.351, aoe-L*J p value: 0.00936. 


k Ocrupaiion: I. Profi ■Miilind technical worker*; 2. muuftn and officials: 3. clerical and related wortm. 4. 
<aie» •wim. 3. tanner*. Kimbcrmcn. aad fu itt-raxn, 6. worker* tn auxurtf and quarrying ocrupanotu; 7; workers 
w> rranspon and cornroumcaiioo ocrapunDi, • . craftsmen, production proe m workers, and laborer*. 9. ■erv*ce 
wor k er*; 10 , not dLaaafiable and an reported. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Table 7a. Mortality rare* for major cancer* other than lung in women by age group and 
by smoking habit of husband (patient herself a nonsmoker); prospective study, 1966- 
1981 .Japan* 


Husband** 
age group 

Husband's smoking babit (cigarettes a day) 

Total 

Non smoker 

Ex-smoker 

1-19 

20+ 

No. Pop. 

No. 

Pop. 

No. 

Pop. 

No. 

Pop. 

40-49 

44 6.?29 

117 

15.034 

71 

10.764 

232 

32,027 

50-59 

97 7.791 

191 

15.642 

119 

9,820 

407 

33.253 

60-69 

160 7,120 

274 

12.443 

106 

4.651 

540 

24,214 

70-79 

14 755 

20 

1.065 

8 

226 

42 

2,046 

Total 

315 21,895 

602 

44.184 

304 

25.461 

1,221 

91,540 

*THc weighted point 








estimate o( rate 



1.11 


1.03 



ratio and teat* 

1.00 

1.00 


1.00 




baaed 90% 



0.90 


0.95 



oonTidcncc limit* 






Marti d extension 







r 0.115 

Mantd-Hsenasd %* 


-0.0015 

0.0449 

ooe-tad 


anr-tai) p value 


0.4994 

0.4821 

p wJue 0,4542 

Table 7 b. Mortality rates for major cancers other than lung in women 

by age, occupa- 

tion, and smoking habit of the husband (patient herseif a nonsmoker)* 



Husbands 




Ex-smoker 





Nonamokcr 

or 1 

;-19/day 

i 20/day 

<y«"0 

Occupation w 

No. 

Pop. 

No. 

Pop. 

No. 

Pop. 

40-49 

Total 

45 

6.229 

120 

15,034 

74 

10,764 


1 

2 

324 

1 

653 

3 

566 


2 


90 

1 

231 

2 

293 


3 

9 

906 

17 

2,247 

12 

1,667 


4 

3 

476 

8 

993 

8 

1,044 



17 

2,502 

59 

5,941 

35 

3,636 


6 


46 


163 


108 


7 

l 

177 

6 

466 


426 


8 

10 

1,112 

21 

3,431 

13 

2,241 


9 

1 

162 

4 

345 

1 

243 


10 

2 

432 

3 

542 


340 

50-59 

Total 

96 

7.791 

195 

15.642 

122 

9,820 


1 

13 

345 

2 

593 

3 

446 


2 

2 

175 

1 

253 

l 

319 


3 

14 

817 

16 

1,764 

10 

1.324 


4 

1 

653 

18 

1.133 

9 

1,092 


5 

49 

3.497 

81 

6,812 

56 

3,514 


6 

* 

35 


89 


50 


7 

"2 

120 

4 

273 

2 

234 


8 

12 

1,375 

49 

3,478 

31 

2,155 


9 


164 

7 

378 

4 

251 


10 

3 

CIO 

17 

869 

6 

435 

60-69 

Total 

161 

7,120 

227 

12.443 

106 

4,651 


1 

5 

227 

5 

327 

2 

179 


2 

5 

91 

3 

143 

3 

124 


3 

7 

305 

11 

594 

3 

327 


4 

5 

508 

28 

822 

12 

500 


5 

102 

4,084 

156 

6.845 

58 

2,152 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Table 7 b. (corn.) 


Hub bud* 

•T 

(ye«s) 

Occupation* 

Nonsmokcr 

No. Fop. 

Ex-* n>okrr 
or t~t9/d*y 

No. Fop. 

£ 20/day 
No. Fop. 


6 


9 

1 

31 


14 


7 

I 

' 45 

3 

82 

2 

55 


8 

10 

805 

40 

1,784 

17 

736 


9 

2 

121 

3 

208 


92 


10 

24 

925 

25 

1,607 

7 

472 

70* 

Totil 

14 

755 

21 

1,065 

8 

226 


1 


32 


30 


5 


2 

1 

21 


14 


<• 


3 

1 

18 


36 


a 


4 


48 

1 

73 

2 

20 


5 

7 

323 

15 

446 

4 

69 


6 


t 


1 


0 


7 


I 


• 5 


1 


8 

l 

87 

2 

119 

1 

36 


9 


11 


19 


2 


10 

4 

213 

3 

322 

1 

61 

*S«andardued 
Kiak Rum 


1000 


0.969 

1 034 


Muud oacrown X*- —0.129, onr-tatl p value. 0 44668. 


b Otruparficm: 1. Pr uf r ww nal and technical worker*; 2. nanigm and officials; 3. dcncal and related worker*. 4, 
tain worker*; 5. farmers, lumbermen, and ftihermen. 6. worker* in mining and quarrying orcupanom; 7. workers 
m innapon and communication ocrupaiiont. 8. mftmen, production process workers, and laborers. 9. Km tt 
workers, 10. nos dasadiable and not reported. 


Comparison of the Effects 
of Active Smoking and Passive Smoking 



also was noted for nonsmoking husbands with smoking wivd£ 

Because the size of population exposed to passive smoking is quite large in the 
case of women, the effect of passive imoking because of the husband's smoking was 
estimated as 65% of that of active smoking. Our recent survey showed that 47.5% 
and 32.6% of Japanese adult women were being exposed to passive smoking at 
borne and at the workplace, respectively (Figure 9). Therefore it must be a sound 
estimate that the total effect of passive smoking is approximately equivalent to that 
of active smoking in women. However, as a majority of adult men are still 
smokers, the total effect of passive smoking relative to active smoking must be on 
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Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Figure 7. (a) Active and passive smoking and lung cancer mortality: relative risks (RR) 
with 90% confidence intervals; males. (Prospective study, 1966-1981 .Japan.) (b) Active and 
passive smoking and lung cancer mortality: relative risks (RJt) with 90% confidence inter* 
vals; females. (Prospective study, 1966-1981. Japan.) 


the order of a few percent. The effect on lung cancer risk of passive smoking at 
home in relation to active smoking for men was calculated as 0.4% in our series. 


Effect of Nutrition on Passive Smokers 

A significantly lower risk of lung canqer was observed when nonsmoking wives 
with smoking husbands consumed green-yellow vegetables daily (Tables 8 and 9, 
Figures 10 and 11) suggesting that the promoter-inhibitor interaction model also- 
applied to passive smoking just as in active smoking (Figure 9). Such risk reduction 
caused by daily intake of green-yellow vegetables was not observed for ischemic 
heart disease (Table 10, Figure 12). 


Source: https://www.industrydocurnents.ucsf.edu/docs/sypx0000 
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Figure 8 . Active and passive smoking and hing cancer mortality: relative risks (RR) with 
90% confidence intervals. (Prospective study, 1968-1981, Japan.) 
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Figure 9. (a) Percentage of nonsmokers exposed to sidestream smoke at home, Japan, 1983. 
(b) Percentage of nonsmokers exposed to sidestream smoke at the workplace, Japan, 1983. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Tabic 8 . Lung cancer mortality rate in nonsmoking wives by smoking habit of the husband: comparison be¬ 
tween daily and non daily intake of green-yellow vegetables 


Hutband't 
smoking habit* 

Nommoker 

Ex-amokrr 
on M9day 

2 20/day 





Green-yellow vegetables 











wire i caiio| niDin 

■ -■ 



— ■ 


— 



Daily 

Nondaily 

Daily 

Nondaily 

Daily 

NondaUy 



Lung 

Lung 

Lung 

Lung Lung 

Lung 

Husband's 


Pop. Ca. 

Pop. Ca. 

Pop. Ca. 

Pop. Ca. 

Pop. Ca. 

Pop. Ca. 

Occupation 

Age 







Agriculture 

40-49 

1,958 t 

544 0 

5,050 5 

891 1 

3,037 7 

599 2 


50-59 

2.805 4 

692 0 

5,196 II 

1,616 5 

2,588 9 

926 0 

t 

60-69 

3,359 7 

725 6 

5.106 22 

1,739 11 

1,588 6 

564 4 


70-79 

258 5 

65 0 

287 1 

159 0 

45 0 

44 0 

Others 

40-49 

2,422 5 

1,305 0 

7,288 8 

1.805 1 

5,377 3 

1,751 2 


50-59 

3,181 5 

1,113 1 

6,732 12 

2,098 3 

4,633 3 

1,673 10 


60-69 

2,266 4 

770 1 

4,088 9 

1.510 6 

1,906 10 

593 3 


70-79 

216 2 

216 0 

371 t 

248 3 

81 1 

56 0 

Total 


16,465 29 

5,430 8 

34,118 69 

10.066 30 

19.253 43 

6,206 21 

Grand total 


Population: 91540 


Lung cancer t 200 


Green-yellow vegetables 


Mantel-extcniion 

P* value (two tailed) 


DaUy 



2.072 



0 03827 


Nondaily 


2.487 



0 01288 


Total 



3 090 



0.00200 



I 



j 
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Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Tabic 9. EJTeci of daily intake of green-yellow vegetables on lung cancer mortality in 
nonsmoking wives with smoking husbands* 


Husband*! 
smoking habit 


£s-smoker 
or 1-19/day 



SC 20/day 


Wife's cal ing hi 

Husband's 



Green-yellow 

vegetables 



sbit 

Daily 

Nondaily 

Daily 

Nondaily 

Lung 

Fop. Ca. 

Fop. 

Lung 

Ca. 

Lung 
Fop. Ca. 

Lung 
Fop. Ca. 

Occupation 

A*« 







Agriculture 

♦0-49 

5.050 5 

891 

1 

3,037 

7 

559 2 


50-59 

5.196 11 

1,616 

5 

2,588 

9 

926 0 


60-69 

5.106 22 

1,739 

11 

1,588 

6 

564 4 


70-79 

287 1 

159 

0 

45 

0 

44 0 

Others 

40-49 

7.288 8 

1,805 

I 

5,577 

5 

1.751 2 


30-59 

6,732 12 

2,098 

3 

4.633 

5 

1,673 10 


60-69 

4,088 9 

1,510 

6 

1.906 

10 

593 3 


70-79 

371 1 

248 

3 

81 

1 

56 0 

Total 


34,118 69 

10,066 

30 

19,255 

43 

6.206 21 


‘MamrlHamtzd x* “ 1.566. p (iwo-taikd 0.047). Odd* ratio: Nondaily grren-yrilow vegrtabtr tmakrr. 1,000; 
daily frrm-ytikm vrgrtabJe* intake, 0-707 (standardised rale ratio), 90% con/idrncr bouts, 0-336-0.943. 
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Figure 10. Lung cancer mortality ratio in nonsmoking wives by smoking habits of the 
husbands. Comparison between daily and non daily intake of green-yellow vegetables. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Table 10. Ischemic heart disease mortality rate in nonsmoking wives by smoking habit of the husband: com- 
parison between green-yellow vegetables intake daily and nondaily 

Husband's Ex-smoker 

| smoking habit Nonsmoker or l-19/day fe20/day 


I 

I 


t 


Wife 1 ! eating habit - 

Dally 


Green-yellow vegetables 

Nondally Daily Nondaily Pally Nondally 


Husband's 


Pop. 

IscKemlc 
Hr art D. 

Ischemic 
Pop. Heart D. 

Pop. 

Ischemic 
Heart D. 

Pop. 

Ischemic 
Heart D. 

Pop, 

Ischemic 
Heart D. 

Ischemic 
Pop. Heart D, 

Occupation 

A r 













Agriculture 

40-49 

1.958 

6 

544 

2 

5,050 

18 

891 

7 

3.037 

14 

599 

i 


50-59 

2,805 

11 

692 

4 

5,196 

25 

1.616 

2 

2,588 

21 

926 

5 


60-69 

3,359 

30 

725 

6 

5,106 

55 

1,739 

24 

1,588 

21 

564 

' 6 


70-79 

258 

2 

65 

3 

287 

10 

159 

1 

45 

2 

44 

0 

Others 

40-49 

2,422 

3 

1,305 

2 

7.788 

10 

1.805 

3 

5,377 

12 

1,751 

3 


50-59 

3,181 

8 

1,113 

3 

6,732 

18 

2.098 

It 

4,633 

17 

1,673 

6 


60-69 

2,266 

21 

770 

8 

4,088 

33 

1,510 

13 

1,906 

I) 

593 

9 


70-79 

216 

7 

216 


371 

6 

248 

2 

81 

3 

56 

2 

Total 


16.465 

88 

3,430 

30 

34,118 

175 

10.066 

65 

19,255 

101 

6.206 

35 


Grand total Population: 91540 Ischemic heart diseaset 494 


Green-yellow vegetables 

Mantel-extension x® 

P value (two tailed) 

Daily 

2.307 

0.02105 

Nondaily 

0.820 

0.41722 

Total 

2 406 

0.01613 
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Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Figure 12. Ischemic heart disease mortality ratio in nonsmoking wives by smoking habits of 
their husbands. Comparison between daily and nondaily intake of green-yellow vegetables . 


Discussion 

The age*adjusted mortality rates for lung cancer have been sharply increasing 
both for men and for women in Japan. As only a fraction of Japanese women with 
lung cancer smoke cigarettes, the reasons for the trend of their mortality from lung 
cancer have been unclear. The present study appears to explain at least a part of 
this long-standing riddle. 

This observation also questions the validity of the conventional method of assess¬ 
ing the relative risk of developing lung cancer in smokers by comparing them with 
nonsmokers. This study shows that nonsmokers are not a homogeneous group and 
should be subdivided according to the extent of previous exposure to indirect or 
passive smoking. Although the relative risk of indirect smoking was smaller than 
that of direct smoking, the absolute excess deaths from lung cancer resulting from 
passive smoking must be important because of the large size of the exposed group. 
Therefore, these results of our current study must be of public health importance, 
strengthening already existing evidence (or a health hazard from passive smoking 
(11-13) (Table 11). 

As shown in Figure 9, 47.5% and 32.6% of 158 nonsmoking adult women 
surveyed recently are noted to be exposed to sidestream smoke at home and at the 
workplace, respectively. One survey conducted in Aichi prefecture in Japan 
showed that nonsmoking wives are exposed to their husband’s smoking 6.7 times a 
day on the average. 

Because sidestream smoke contains varieties of cancer promoters at higher con¬ 
centration than does mainstream smoke, it must be reasonable to consider the 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Table SI.. Passive smoking is harxardous to health 


* 


1. Existence of low substances (including carcinogens) in sidestream smoke mostly at higher concen¬ 
tration than in mainstream smoke. 

2* Eaustencr of a large number ofnonsmokers who have to inhale ride* ream smoke frequently and in¬ 
tensively (or long years at home and/or at the workplace. 

3. Existence of sidestream smoke component in blood and urine of nonsmokrrs exposed to passive 
Booking, (eg. nicotine, CO-Hb in blood and Mutagens in urine.). 

Existence of functional 1 abnormalities in non smokers exp osed heavily to passive Booking (eg, 
respiratory or circulatory function). 

5. Lung tissue damage and destruction in chronic passive smokers as shown by elevated hydroxy- 
proline excretion in urine. 

6. Higher incidence of selected diseases in nonsmokers exposed heavily to passive smoking (eg, 
pneumonia, bronchitis, asthma, ischemic heart disease, lung and nasal sinus cancer). 

7. Experimental evidence. 


main effect of passive.smoking on lung cancer risk results from the prolonged ex¬ 
posure to such promoters in ridestiram smoke. The risk-inhibitory effect of a daily 
- intake of green-yellow vegetables that arc rich in 0-carotenc must be considered as 
an additional evidence for such a promoter action hypothesis of passive smoking. 
The hypothesis also explains why exposure to passive smoking that starts after 
reaching adult age can significantly influence the risk of lung cancer. 

The histology of 21 cases of lung cancer in nonsmoking wives of smoking 
husbands was not essentially different from that in smoking women (adenocar¬ 
cinoma 57.1% f squamous cell carcinoma 19.0%, and small-cell carcinoma 4.8%). 
A case-control study conducted within our cohort study revealed a significant 
dose-response relationship between adenocarcinoma of the lung and the number of 
cigarettes smoked daily, relative risk being 1.39 and 5.75 for smokers of 1-14 and 
15 or more cigarettes daily, the chi square for the trend being 6.848 with a one-tail 
p value of 0.004. Therefore the predominance of adenocarcinoma of the lung in 
nonsmoking women with smoking husbands should not be considered unfavorable 
evidence for promoter action hypothesis of passive smoking In passive smoking, 
sidestream smoke usually is inhaled through the nose, whereas in active smoking 
mainstream smoke always is inhaled through the mouth. This difference could be a 
reason for the elevated risk of nasal sinus cancer in passive smokers. The 
mechanism of the action of passive smoking on the risk of ischemic heart disease, 
however, must be explained in different ways (eg, a combined action of carbon 
monoxide and nicotine). 

In summary, to reduce the effect of active and passive smoking and to encourage 
the effect of nutrition, in particular 0-carotene intake, would be the most produc¬ 
tive course for lung cancer prevention. For selected persons exposed to other 
known carcinogens, eg, those related to occupation or radiation, such environment 
tal exposure also must be minimized in addition to the preventive measures focused 
on lifestyle variables given above. 
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This case-control study included 51 women admitted to 
three large hospitals in Athens with a final diagnosis of lung 
cancer other than adenocarcinoma or terminal bronchial (alveolar) 
carcinoma. Of these, 14 were histologically confirmed and 19 
cytologically confirmed. Controls (163 in all) came from a 
different hospital, one for orthopedic disorders. The study is 
described as reporting observations suggestive of lung cancer as 
an effect of "passive exposure" to cigarette smoke. 

Only 23 cases were married to current smokers. RRs for 
spousal smoking habit were presented as 2.4, for husbands smoking 
1-20 cigarettes per day and 3.4, for husbands smoking >20 cigarettes 
per day. No CIs are presented. 

The authors acknowledge the small sample size and 
preliminary nature of this report. 
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lung cancer and passive smoking 

Dimitnos Trichopol’!0S } , Anna Kalandidi Loukas SpaRROS 1 and Brian MacMahon 23 

'Depanment of Hygiene and Epidemiology. University of Athens School of Medicine, Athens. Greece 
: Department of Epidemiology. Harvard School of Public Health, 677 Huntington Avenue. Boston, MA 
02115, USA 


Fifty-or* women with lung cmncer aod 143 other hot- 
pit*! patients were Interviewed regarding the smoking 
habits of themselves and their husband* Forty of the 
lung cancer cases and 14? of the other patients were 
non-smokerv Among the non-smoking women there 
was a statistically significant difference b e tw een the 
cancer cases and the other patients with respect to their 
husbands' smoking habits. Estimates of the relative risk 
of lung cancer associated with having a husband who 
smokes were 24 for a smoker of less than one peck and 
3.4 for women whose husbands smoked more than one 
pack of cigarettes per day. The limitations of the data 
are examined; It Is evident that further Investigation of 
ties issue it warranted. 

Acute and chronic effects on lung function and the 
cardiovascular system Jiave been noted in non-smok¬ 
ers involuntarily or passively exposed to the ciga¬ 
rette smoke of others (Aronow, 1978; Lenfant and 
Liu, 1980)i We report observations suggesting that 
the effects of such exposure may include the most 
notorious health consequence of smoking among 
smokers themselves - carcinoma of the lung. 

MATERIA! AND METHODS 

This is a case-control study . The cases were all of 
the female. Caucasian patients, registered as resit 
dents of Athens, who were admitted to any of three 
large hospitals in Athens, between September 1978 
and June 1980, with a final diagnosis of lung cancer 
other than adenocarcinoma or terminal bronchial 
(alveolar) carcinoma The hospitals were the largest 
chest hospital of Athens (“Sotiria”), the largest 
cancer hospital (“Agios 'Savas") and the only other 
hospital exclusively for cancer patients (“ Agu Anar- 
gyri"). Of the 51 cases identified, 14 were histologi¬ 
cally and 19 cytologically confirmed, while in 18 the 
diagnosis was based on clinical and radiological evi¬ 
dence. Diagnosis of adenocarcinoma can confidently 
be excluded in the 14 histologically confirmed cases. 
It is possible that some adenocarcinomas are in¬ 
cluded among the 19 cytologically diagnosed cases 
and probable that there are some among the 18 clini¬ 
cally diagnosed patients. However, even in un- 
selected clinical series of lung cancer cases among 
women in Greece, adenocarcinomas and alveolar 
carcinomas do not represent more than one-third of 
cases (Papacharalampous, personal communica¬ 
tion): the number in our series is therefore not likely 
to be more than seven or eight. 

Comparison patients (controls) were hospitalized 
during the same time period in the Athens Hospital 
for Orthopedic Disorders (KAT). This hospital is 
located in the same area of Athens as those which 
were the sources of the cases. The hospitals from 
which the cases came were considered unsuitable as 


sources of controls because of the high proportion of 
patients with other diseases of the lungs and other 
smoking-related diseases: we did not wish to have 
the interviewer judge, on a case-by-case basis, the 
suitability of a patient for control purposes. Six times 
during the time-period of the study , the same physi¬ 
cian who interviewed the cases visited the Hospital 
for Orthopedic Disorders and interviewed all the av¬ 
ailable adult women patients in two departments of 
the hospital. Non-Caucasian patients and patients 
not registered as residents of Athens were not in¬ 
cluded. Of the 163 controls so ascertained. 108 were 
being treated for fractures, 18 for osteoarthrosis and 
37 for other bone and joint diseases. 

All cases and comparison patients (controls) were 
interviewed by the same physician. They were asked 
about the smoking habits of themselves and their 
husbands. Specifically, they were asked when they 
started smoking, if and when they stopped and what 
was the average number of cigarettes smoked daily; 
the same questions were asked about their hus¬ 
bands. Those who had stopped smoking 5-20 years 
before the interview were classified as ex-smokers; 
those who had stopped smoking within 5 years of the 
interview were considered as current smokers, and 
those who stopped smoking more than 20 years pre¬ 
viously were classified as non-smokers. For the com¬ 
putation of the total number of cigarettes smoked by 
her husband, a woman s exposure was considered to 
start with her marriage and to end when she was 
divorced, or when the husband died or stopped 
smoking. A change of husband was considered as a 
change in the husband's smoking habits (if the two 
were in fact different), and singleness was consi^ 
dered the equivalent 6T marriage to a non-smoker. 

Statistical significance is assessed by the X z for 
linear trend in proportions, as described by Armit- 
age (1971). 

RESULTS 

Demographic characteristics of the cases and con¬ 
trols are compared in Table I. The groups are similar 
in age, as indicated by the distributions in Table I 
and means of 61.7 for cases and 62.1 for controls. 
Duration of marriage, occupation, socioeconomic 
status (as measured by years of schooling) and re¬ 
cent residence are not notably or significantly diffe¬ 
rent between cases and controls. It is, therefore, not 
necessary to stratify for these variables in the analy¬ 
sis particularly since none is significantly associated 
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TRICHOPOL LOS ET AL 


TABLE I 

DEMOGRAPHIC CHARACTERISTICS OF; THE CASE AND CONTROL PATENTS 


Charanensiic 


Number' 

Percentage 


Ca»n 

Controb 

Ca*e> 

Com rob 

Toul number 

51 

163 

100 0 

100 0 

Age 

<50 years 

7 

21 

13 7 

12 9 

50-69 years 

30 

98 

58.8 

60.1, 

70+ years 

14 

44 

27.5 

27.0 

Never married 

1 

15 

2.0 

9.2 

Duration of marriage 1 : 

<20 years 

8 

33 

16.0 

22.3 

20-39 years 

31 

70 

62.0 

47.3 

40 years 

11 

45 

220 

30.4 

Occupation: 

Housewife 

32 

96 

62.7 

58.9 

Agriculture or labor 

12 

44 

23:5 

27.0: 

Schooling of 6+ years 

19 

71 

37.3 

43.6 

Recent residence 2 : 

Urban 

34 

TOT 

66.7 

62.0 

Semi-urban 

3 

13 

5.9 

8.0 

Rural 

14 

49 

27.5 

30j 1 


1 Percentages of the mimed - ** All patient!were regatered as resident in Athens but son>e hid changed residence recently, perhaps m connection 
with then need for medical cite Classified according to standard classification of the Greek National Statistical Service 


with smoking in these data The duration of school¬ 
ing of the husband was slightly longer in controls 
than in cases (65.0% 6 years or more, compared to 
54.9%) but again was not related to smoking habit. 

Among the 51 women with lung cancer. 11 were 
smokers, whereas among the 163 control women J4 
were smokers, giving a relative risk associated with 
smoking of 2.9. These 25 women were excluded 
from the following analysis. The mean age of the 
remaining 40 lung cancer patients was 62.8 years and 
of the 149 remaining control women 62.3 years. 
Among non-smokers, control women were of only 
slightly higher socioeconomic status than the cancer 
patients - 63 % of their husbands had finished prim¬ 
ary school, compared to 58% among the controls. 

Table II shows the distribution of non-smoking 
women with lung cancer and of non-smoking control 
women according to current smoking habits of their 
husbands. Tbfere iraistttisttcaUy significantasspcia- 
tioh between 

hing cancer risk;ADbn-smoklhgwomanwhosehus- 


band b^a^gulapsmokerhas a;risk^ofcjd^ek)ping 
as high as that of a non-" 

sinokingwomamm 

Table III shows the distribution of non-smoking 
women with lung cancer and of non-smoking control 
women according to the estimated total number of 
cigarettes smoked by their husbands by the time of 
the interview It may be noted that there are only 64 
women in the "zero" category since the husbands of 
three women with hing cancer and of 15 controls 
died; or divorced their wives, or stopped smoking, 
more than 20 years ago and thus were classified 
among the non-smokers in Table II. There is a statis¬ 
tically significant association between total number 
of cigarettes smoked by the husband and a woman's 
lung cancer risk. The association between husband's 
smoking habits and wife's lung cancer risk was ex¬ 
amined separately for patients with or without cy- 
tological confirmation of the cancer. The slope of 
the linear trend was practically identical in the two 
groups. 


TABLE I) 


SMOKING HABITS OF HUSBANDS OF NON-SMOKING WOMEN WITH LUNG CANCER AND OF NON SMOKING CONTROL WOMEN 


Dufoonx 

group 

Noc-UDOken 



Cigarmes per day (current nofcen) 



1-10 

n-ao 

21-X 

31 ♦ 

Total i 

Lung cancer 

11 

6 

2 

13 

4 

4 

40 

Controls 

71 

22 

9 

32 

6_ 

_9 

149 

RR r 

1.0 

1.8 

2:4 

3.4 



’ Relative rak - the ratio of the n*k of lung cancer among women whote husband! belong to a pamculatimoking category to that among women 
wbo*c husbands are non-mokeiv - X 7 (linear tretxl) » 6.45. p (2-iad) <D 02 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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It was noted above that the proportion of never- 
married women is lower among the cases than 
among the controls, and. since single women have 
been classified with those w hose husbands were nom 
smokers, the associations in Tables II and III are 
stronger than would have been observed if concern 
were limited to ever-marned women In Athens, in 
the age-groups involved in this study , never-marned 
women tend to have the traditional values and habits 
associated with singleness in elderly women and for 
tfas reason are. we believe, correctly classified in the 
extreme group of women never having been exposed 
to a husband s cigarette smoking However, if the 
single women are excluded l the association remains 
significant (X : * 4.6; p~0;03) and relative risks of 
1 . 5 , 2.0 and 3.0 art observed for the three categories 
of husband s smoking for which relative risks are 
shown in Table II. 


unusual opportunity to investigate this issue Until 
about 20 years ago. smoking was unusual among wo¬ 
men. whereas it was already quite common among 
men (Greek Cancer Society. 1978). It is therefore 
easier to discover an effect of passive smoking 
among Greek women than among men or women in. 
other Western populations, since in the latter groups 
the overwhelming effects of active smoking, to¬ 
gether with the high correlation between smoking 
habits of spouses, will confound and conceal the les¬ 
ser effects of passive smoking. 

It is. on first consideration, strange that the rela¬ 
tive risk associated with passive smoking in this 
study (2.4 for all categories of smokers combined) is 
only slightly lower than the figure of 2.9 associated 
with active smoking by the women themselves. 
However, the numbers are small and the confidence 


TABLE m 

DISTRIBUTION OF NON SMOKING WOMEN WTTH LUNG CANCER AND OF NON SMOKING CONTROL WOMEN ACCORDING 
TO THE ESTIMATED TOTAL NUMBER OF CIGARETTES SMOKED BY THEIR HUSBANDS BY THE TIME OF THE INTERVIEW 


DujJWttK 

group 



Total number of ngtrette Im thounnch) 



0 

1-99 

100-199 

JOO-299 

300-399 


Total 

Lung cancer 

8 

4 

6 

"9 

6 

7 

40 

Controls 

56 

21 

26 

16 

12 

_18 

149 

RR 1 

1.0 

1.3 

2.5 

3.0 



'See foomoic io Table I X 1 (linear trend) - 6'50. p (2-tail) <0.02 


DISCUSSION 

This study has obvious limitations and is offered 
principally to suggest that further investigation of 
this issue should be pressed. Most seriously, the 
numbers of cases are small. Nevertheless, the associ¬ 
ation is in the direction expected - iff any association 
were to be expected - and is unlikely to be due to 
chance. There is a high percentage (35%) of cases 
Ucking cytology , but the association existed both in 
those with and in those without cytologic diagnosis. 
That the comparison group was taken from a diffe¬ 
rent hospital from those of the cases may also raise 
questions. However, the ratio of smokers among the 
cases themselves to that among the comparison pa¬ 
tients is about as expected from previous studies of 
smoking and lung cancer in women (Hammond. 
1966; Doll et al. % 1980), and no major demographic 
difference between cases and controls was found, 
other than in the proportion of single women. The 
difference in the proportion of single women is con¬ 
sistent with the hypothesis of a meaningful associa¬ 
tion between lung cancer risk and husband's smok¬ 
ing, but in any event cannot explain the difference 
observed within the group of married women. 

Against the limitations of the srudy must be put 
the fact that the Greek setting provides a somewhat 


limits of the latter figure are broad (95%, 1.3-6 8) 
In the only other controlled study of this matter in 
Greece (Kanellakis et a/., 1976), smokers of less 
than one pack of cigarettes a day had a 5-fold and 
smokers of more than one pack per day a 20-fold 
increase in lung cancer relative to non-smokers. 
These are the risks appropriately compared with our 
estimates of 2.4 and 3.4 associated with husband’s 
smoking of similar amounts. Further, active “smok¬ 
ing” does not have the same connotation in men and 
women. Women smokers tend to smoke less heavily 
than male smokers but have lower relative risks of 
King cancer even for a given level of smoking (Ham¬ 
mond, 1972). The explanation appears to be in the 
facts that duration of smoking is an important deter¬ 
minant of risk, women in the current lung cancer 
ages commenced smoking at a later age than men of 
similar age and have therefore been smoking for 
shorter periods, and substantially smaller propor¬ 
tions of women than men inhale (Wald; 1978; Doll et 
a/., 1980) These factors complicate a comparison of 
the risks associated with active and passive smoking, 
but at least one of them - the frequency of inhalation 
- seems likely to operate in favor of a relatively 
larger effect for passive than for active smoking, 
other components of the exposure being equal. Fi¬ 
nally, it has been observed that smokers tend to clus- 


Source; https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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ter together socially (Reeder, 1977). and the smok¬ 
ing habits of a woman's husband may be an index of 
a broader exposure to cigarette smoke than that 
which emanates from the husband himself. 
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SMOMKii HABIT V OF Ml’MANDS OF NPK IMORIKG TOMSK WITH 
Ll’Kii GANCE* AND OF NON SMOKING COKTKlHj WOMEN 




j 

Gf*min per d»v 
tcurrtni imokrM.) 


Group 


F.k smokn* 


11-20 


31* 

Tot*} 

Long nnerr 

24 


2 

2 : 

i 7 

7 

77 

ConiTot& 

109 


16 

40 

B 

17 

225 

RR- 

! 10 . 

1-9 

■mm 

■•jam 



*R«tav»t rat mi <4 kmc ***** mtoni vhmt k wk w d l » Srtawf to i 

fnmdat wmI ji cptywMt ifc»ti«w*o»c ***** tokwk i wm- mto i t 

(hw it nn^*> r < T » •'••ill Hvhii 0 CM 


Tbe table increases the credibility of the hypothesis implicating 
passive smoking as » factor in King cancer Given the mull me of 
the relative risk and the many potential tourers of bias, no tingle 
Study will be able to provide convincing evidence for or against this 
hypothesis, only the convergence of remits from different studies in 
different populations will permit t reasonably sound conclusion 
We consider the Athens study a step in this direction 


This study »•» supported pc me ip* IK by the Greek Ministry of Health 
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GLASGOW COMA SCALE; TO SUM OR NOT TO SUM? 

Si*,—The method for assessing patients with impaired 
consciousness that we described almost a decade ago' has been 
widely accepted, and m many centres the eye, verbal, and motor 
components are summed 1 2 3 Totals up to 8 relate to patients in coma 
with no eye opening or verbal responses, reflecting changes in motor 
response, scores from 9 to IS depend more upon eye opening and 
verbal responses Jan me Jag get and her colleagues (July 9, p 97) 
doubt if eye and verbal responses add predictive information. They 
studied the short-term outcome in head-intured patients assessed on 
Admission only. Not surprisingly, they found the motor responses to 
he most informal ivt, pat tents who, on admission, show eye opening 
and comprehensibk verbal responses ought not to die. Death can be 
opened only amonpt patients already m coma due to severe 
established brain damage Such pc tents would have no eye opening 
and no comprehensibk verbal responses so that their coma score 
would depend upon the motor response. 

Changes in the rye and verbal responses, and thus higher overall 
scores, are useful in discriminating between patients with less 
sevtre impairment of consciousness. Although these patients would 
be expected to survive, this may be with differing degrees of 
disability. The Chari ones vilk group themselves found that 
increasing scores in the 9-15 range (reflecting improving rye and 
verbal performs nets) lire associated with a doubling of the rate of 
good recovery in survivors of head injury.* Furthermore, 
correlations have been established across the whole range of the 
coma score with cerebral metabolic rate for oxygen/ evoked 
potential studies/ and biochemical indices of brain damage * 


1 Tw4lr G. Jrwrti B Mwuracu af emm md ftiU cfvnwnwt Lam* 1*74. 

H SI -*4 

2 TiS‘- r M rr fi r»rt rr V |t~i S MNlltki QfWCfMWW 

1*7*. Si impT'l 11 IS-I* 

s Biral a» . G«lin> a B*nN p JA JMMrntr hmd mm*r\ t—pkfiif thr 

cfafecj! iprrtnim «Ow»jn tnum V/»^w T n IML?. SI: SW-S1 
A. .GcwcttIIiT a O**** Wp.luKt DA. I j t— **A Pra*«m for t W 

f«***trt t» iAt md MM f fW t n a* fccW O* tSS^. St 

MV 7* 

1 !-■*■■> STL C*rbr, | KnMs I. |. Mclmrw A. GM tmktd 

fwawisK t* r wn lud M»«m AmItw> md m »nw J AW**' 

IMI.M TVk-StC 

S. a»k»i SAX Ware Al Jr jjarynna ckM|B * mrmm md awknyait Bui • 

■ WH * 1 >ol rtwir^i J Amra*»«jt IWS. at: J7-17 


Head injured patienti may change rapidly, after adnusston, and 
the eye and verbal responses are useful in assessing improvemem or 
deterioration to show whether • patient is in coma and how long he 
re maim corns tost Scenes obtained during the first few days after 
admission reveal much more about prognosis than do admission 
scores 

The analysis used by the Charlonesville group is not well suited to 
comparing the relative predictive power of different clinical ; 
features and on exaggerate minor differences. Moreover, they 
included information about pupil responses and about a haemal oma 
which could not haw been known at the time of admission Yet they 
have previously demonstrated correlations between higher coma 
scores and decreasing frequency of abnormal pupil responses and 
CT scan abnormalities in moderately injured patients Because of 
this, the inclusion of these features may have masked the information 
provided by the eye and vtTbal responses. Their analyst! should 
hive been restricted to the three aspects of the coma scale They 
would then have found 3 that knowledge of the eye and verbal i 
responses in,addition to the motor response, does convey extra 
information, whether the three responses are considered separately 
or summed 

Although we cannot accept the Char kit tesville group's 
reservations about the value of the eye and verbal co m ponents there 
are limitations inherent in the summation of the three responses 
This step assumes an equal weighting for the three responses More 
importantly, the information conveyed by the coma score is less 
than that contained in the three responses separately.*-’ This is 
because the same score may be made up in different way’s Indeed, in 
Glasgow patients under treatment are always described by the three 
separate responses and never by the total The total score is merely a 
convenient method for summarising data, especially for a senes of 
patients Therefore, while wt do not favour us use in day-to-day 
clinical practice, we find no reason to doubt that it will continue to 
be used w idely in the analysis and reporting of a series of patients 
with head intunes or other forms of acute brain damage 
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CULTURED EPIDERMAL CELLS AND BURNS 

SiR,-U’e read the article by Di Hefton «id colleagues (Aug 20, 
p 428) with interest because for some time we have been studying' 
both human epidermal cell culture and methods foe stimulating the 
rr-cpitheliahtaiion of non-healing ulcers Before those caring for 
bums patients rush out to buy an epidermal cell culture Lit a note of 
caution should be sounded It took many years before human 
epidermal cells could be cultivated regularly in vitro. The 
techniques require considerable skill and experience to havt 
consistent success evert with a feeder layer of mouse derived 3T3 
cells to grow cells {root cadaver skin (bom long after death we are 
9a told) without a feeder layer is praiseworthy but not within the 
grasp of many other laboratories. 

Rnh the system used by Hefton et al, based on the studies of 
Eitmgrr et al,* thee doe not appear to be an increase in the number 
of epidermal cells Tbe total number of cells in culture after 25 days 
is leas than the number of cells seeded « day 0(see fig 2 in Einngerer 
all This would imply that the system at a whole has the 
disadvantage that an area of cadaver skin equal in area to the sue to 
be covered would be required for grafting On the other hand the 
3T3 fibroblast system used by O’Connor et al* it capable of a 
considerable increase in the number of celh in vitro Unless Hefton 
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Letters to the Editor 


PNEUMOCOCCAL PERITONITIS ASSOCIATED WITH 
ANIUCD 

&*,—A aeries of 116 patient* at East Birmingham Hospital who 
had pneumococcal barteraenua during the years 1974-82 included 
5 cases of per nonius—2 in pat irnts with nephrot ic syndrome (a well- 
known auociat ion) and three in women of previous food health who 
had been fined with an intrauterine contraceptive device (IUCD) 
Cau /.— A 32-year-d^Wk-oman was admitted to hospital in 
October, 1978, after 4 day* of abdominal painand distension, with* 
temperature of 38-5 D C and clinical aigm of peritonitis. Renal 
examiner ion was normal. Abdominal X-rayv showed many fluid 
levtiv with distended sjnaWrhowel loops A conenly placed IUCD 
CGraugard*} was aiso noted This had been fitted 18 months 
previously. A chest X-ray was normal. The dim cal diagnosis was 
invasive salmonellosis, she was given intravenous chloramphenicol 
and improved. No iniesuni) pathogens were isolated but blood 
Culture yielded a pure grounh of Streptococcus pneumonia On 
bcrovlpemeilhn she continued to improve. After a transient fever 2 
mveks after admission a chest X-ray was repeated, demonstrating 
nghi-loweHobe consolidation. She recovered completely without 
further treatment Hei IUCD was removed in August, 1979, when 
it was described as “unremarkable”. 

Cate 2 — A 46-yeir-oJd woman was admined in March, 1981, after 
a 5 day history of continuous abdominal pain and watery diarrhoea 
Her temperature was 38 -2*C and she had dimcal signs of 
peritonitis Vagina! examination revealed .a large tender uterus. 
Abdominal X-rays showed man v fluid levels and a correctly placed 
IUCD (Lippes loop, fitted in October, 1975) A chest X-ray was 
normal High vaginal swabs revealed pus cells and normal 
commensal flora She was given gentamicin and mcuonida 2 o)e but 
did not improve. After 2 days, Strep pneumoniae was isolated from 
Wood culture. Benzylpcnicillm was given and thereafter the 
recovered quickly . The IUCD appeared normal when removed 12 
daw after admission» 

Cate 3— A 46-year-old woman with mild mitral stenosis w-as 
admitted with a 7 day history of abdominal pain and diarrhoea. She 
was hypotensive with clinical signs of peritonitis Laparotomy 
confirmed peritonitis but did not reveal its cause. Howrm, Strep 
pneumoniae w-as later grown from both peritoneal fluid and blood 
Despite antibiotic treatment acute renal failure and cardiac failure 
developed and she died BdavsafteT admission Necropsy revealed a 
bicomuate uterus In,one horn there was a ‘Daikon’ shield IUCD 
adiacent to a small infarcted fibroid This IUCD, a radiolucent type, 
had been fitted at least 4 years previously. Although theTt was no 
microscopic evidence of endometritis, hilaieral salpingitis was 
present. There was no evidence of pneumonia 
In no case was Strep pneumoniae isolated from the genital tract, 
and only in case 2 was there evidence of metritis Despite this,n n 
difficult to discount the presence of the IUCD. Only 6% of British 
women aged 30-50 use an IUCD. 1 If all women in this age group 
vt equally at risk of pneumococcal peritonitis the probability of all 
three cases in our aeries being in women using an IUCD is 
0-000216 This indicates a highly significant associ at io n between 
IUCD usage and pneumococcal peritonitis. 

te know of only I previous case-report of pneumococ c al 
peritonitis in a woman using an IUCD (a Lippes loop fined 2 years 
before the infection), 2 * but of several cases of pneumococcal 
endometritis and peritonitis during pregnancy and the 
puerperium. M The pneumococcus is often found in the 

I. Central Srwoi Oft*-* I'm * cantracrpirm tor apt ■! tw»f mt Mart. 
IV?* Smr 7*Wi 1940, H 99 

2 Kcrfcrn TJ. Mnnonct FT aaoirmn pn n . na a c a cct I ip am— » mm m rm mM amS an 
comracrptm 4rr»ct Mr ) 1974. •!: 901-02 

S MrCanh> V? £ i >doni « imit and amtul arpui 4wt te i w p ww pwwHr 
Oiwn ©»wea/t979. »: 475-95 
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S. HmdJr> JO. Sandt MA, Sf*»n PM, tt *)i Sp read mt Xnry im n > M mmmmmm tt> 

Sauim I Carraft tho and AKirtertu* t* r Jpn ) tmfma Dv I97S, IB: 59—91 


oropharynx* but not in the adult female genua] tract 4 S. * An IUCD « 
placenta) tissue could provide i sanctuary for pneumococci borne in 
the blood from the oropharynx, or the King, before invasion of the 
peritonea! cavtTy. 

Pneumococcal pentonim assooated with an TUCD u dearly very; 
rare Failure to treat it promptly couldj bo w-ever, have tragic results 
U’e suggest that any woman using an IUCD who presents wotb 
peritonitis without an obvious cause should be given antibiotics 
With activity against Strep pneumoniae (eg, a penidlhn or 
cephalosporin) This advice might apply particularly for women 
over 30 whose IUCD had been fitted months or years earlier. 
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LUNG CANCER AND PASSIVE SMOKING: 

CONCLUSION OF GREEK STUDY 

Sta,—The notion that passive smoking may increase the nsk of 
hing cancer has been supported by the results of two 
epidtmiologia) srudies specificslly designed to explort the issue, 
while a third’ revealed a positive but not significant and dote- 
unrelated auociation Positive results have also been reported from 
Pennsylvania 10 and Germany, 11 but no association was found m a 
study in Hong Kong 12 The association has been considered 
credible, on empirics! and theoretical grounds, 19 but a Lancet 
adnoriaJ l:9 has summed up the struabon by vying that the message of 
these studies “is not that epidemiologists and when have proved an 
association... but that getting proof may not be as difficult as it once 
seemed’’. 

Most of.the controversy seas generated by the simultaneous 
publication of the Greek’and Japanese* studies Both have been 
criticised, and Hirayama has responded for tbe srudy in Japan. 14 ’ 1 * 
The Greek study was criticised (by ourselves 7 and others) became of 
the email number of subteas, because several i rumours lacked 
hwt cm of i cat confirmation, and because controls and cases were from 
^tfTermt hospitals Tbe Greek study has now been concluded (in 
A K *s professorial thesis, University of Athens). Although 4ms be 
mm aemain about the hitiokigiral evidence and hospital 
-Aflc/ences there are now twice as many cases and 50% more 
aaauciii, the sesuiu remain anbstanually the tame 


102 m-emtn with afuu I diagnosis of lung cancer other than adenocarcinoma 
or terminil bronchi*] carcinoma, admitted to the thrrr largesi chest curvecr 
hospital* in At hem, wert ttterviewed brrwren September. )97g. and 
December, 1962. lofetber mth 251 comrok in tbr Hospital for Orthopaedic 
D nor den. Atbenv, from the same art* of At hen* a* the cam Gun and 
comroh were interviewed by the same physician. 77 cun and 225 eontroU 
were non tmoSen. and thru demographic and aooorronomic profikt were 
«tn umikiT Husband* who bad stopped smoking 5-20 years before tbe 
interview were classified as n-vnokerv those who had stopped laoking 
within 5 ytan of the tmmnrw were considered a* current smoterv and those 
who had si typed spoking port thao 20 ytanprt nous hr were rlwaifird as non 
vdm Being never B»med, a widew, or a di vorc e e was cotwidertd as 
cqunakm to namage to a non-moket or an ca«&okcr, depending on tbe 
ymn elapaed since the evtm 
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Time Trends In Lung Cancer Mortality Among Nonsmokers and a 
Note on Passive Smoking’ notice 
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ABSTRACT—Lung cancer mortality rates were computed for 
nonamokera in the American Cancer Society's prospective study 
for three a-yeer periods from 1060 to 1972 and in tha Dorn study 
of vatarans tor three 5-year penods from 1954 to 1969. There was 
no evidence of eny trend in thee# rates by 5-year age groups or 
for the total groupie. No time trend was observed in nonsmokers 
for cancers of other selected sites except for a decrease in 
cancer of the uterus. Compared to nonsmoking women married 
to nonsmoking husbands, nonsmokers married to smoking hus¬ 
bands showed very little, if any. increased risk of lung cancer — 
JNCI 1981: 66:1061-1066. 


Mortality rates from lung cancer in men in the 
United States have been rising steadily since 1930 (the 
first year these cancers were classified separately) and in 
women since the mid* 1960’s. It has generally been 
accepted that the major reason for the increase has 
been the cigarette smoking patterns which began in 
young men around World War I and in young women 
in the 1930 s and 1940’s. A large body of evidence from 
epidemiologic and pathologic studies on smokers con¬ 
firms this conclusion (i). A recent estimate of the 
percentage of cancers attributable to smoking in men 
was 34.5% for total cancers and 82.8% for lung cancer. 
In women the comparable percentages were 5.4 and 
43:1% (2). This analysis was based on data from the 
large epidemiologic study of the ACS and covered the 
period 1967-71. It was based on a number of assump¬ 
tions that would give slightly different figures if the 
smoking distributions in the study population differed 
from those of the general population or if smoking 
distributions changed in the late 1970’s compared to 
the late 1960’s (as they indeed have in women). 

There has been a suggestion, however, that the lung 
cancer trend in nonsmokers has also increased in the 
United States over the years. Enstrom (3) stated that “a 
more complete understanding of lung cancer etiology 
is needed.” This analysis indicated a large relative 
increase in lung cancer mortality in nonsmokers in 
both white men and white women between 1914 and 
1975 on the basis of an interpretation of data in 
samples of national mortality statistics and several 
epidemiologic studies in different periods of time (5). 
Enstrom recognized that most of the increase occurred 
between a 1914 survey of death registration areas in 24 
states and national mortality statistics reported in 1935 
and that most of that increase was probably attributable 
to incompleteness of reporting lung cancer and to 
changes in diagnostic criteria. 

Nevertheless, the possibility exists that lung cancer is 
increasing in nonsmokers who have had increasing 
exposure to other factors—occupational exposures. 


general air pollution; and perhaps even to passive 
smoking (inhaling the smoke from smokers). Even if 
these factors were related to the alleged increase in 
lung cancer, they could have had only minimal effect 
on the upward trend for lung cancer in men, since the 
mortality rates among smokers and nonsmokers differ 
so greatly. Moreover, in the last 50 years and until 
recently, most men had a history of cigarette smoking. 
Among women lung cancer rates remained low up to 
about 1960. Since then, there has been a threefold 
increase in rates attributable in large part to the 
changes in smoking patterns among women during the 
preceding two or three decades. 

In this paper, information is provided on trends for 
lung cancer (and cancers of several other sites) in 
nonsmokers over a 12-year period (1960-72) from data 
in the prospective study of the ACS. In addition, data 
for nonsmokers from the Dorn study of veterans for the 
years 1955-69 are given. While such data do not 
provide evidence over a very long time span, they are 
based on the two largest prospective studies in the 
United States and cover a 17H-year period from 1955 to 
1972. 

MATERIALS AMD METHODS 

Procedures in the collection of data in the prospec¬ 
tive study of the ACS have been presented in a number 
of publications (4-6), There were 94,000 male and 
375,000 female nonsmokers at the start of the study. In 
the ACS study, a "nonsmoker” is one who reported he 
or she had never smoked or smoked only occasionally 
but had never smoked regularly. Classification was 
made as of the start of the study, and very few 
nonsmokers reported that they started to smoke on any 
of four later questionnaires. 

Enrollment of subjects in the ACS study began in 
October 1959 and extended through March 1960. Fol¬ 
low-up was complete for 98.4% of all subjects through 
June 1971 and 92.8% complete for the 12th year of the 
study. Deaths were reported by the ACS volunteers, and 
death certificates were obtained from state health de- 
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1 Received October 25. I960; accepted January 26* 1981. 

2 Department of Epidemiology and Suusua., American Cancer 
Society, 777 Third Ave . New York. N Y. 10017. 

} l thank Eugene Rogot for supplying the data for the Dorn siu<h 
oi veterans and Henry Vasquez and Linda Merlino for assisting u 
the processing of the data in this study. 


1061 JNCI VOL 66 NO 6 JUNE 

2023512608 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 



1D«2 G*rflnk#l 


partmems. Mortality data for this analysis begin with 
observation starting on July 1, 1960. Data arc presented 
for three 4^year periods: period 1, July 1, 1960, through 
June SO, 1964; penod 2, July l, 1964, through June 30, 
1968; and period 3, July I, 1968, through June 30, 
1972 Person-years of observation in nonsmokers and 
deaths at single years of attained ages 35-89 years were 
computed and combined by 5-year attained age groups. 

In the Dorn study of veterans, questionnaires were 
mailed starting in January 1954 to 293 v 000 veterans 
holding U.S. Government life insurance. About 65% of 
the questionnaires were received over a period of 
several months. In January 1957 a second questionnaire 
was mailed to those not responding to the first mailing 
and the replies raised the total to 85% (7), About 54,000 
of those who replied were nonsmokers. The same 
classification of nonsmokers was used in this study as 
was used for the ACS study. Person-years of observa¬ 
tion and mortality by single years of attained age were 
computed starting with January 1, 1955, for the re¬ 
sponders to the first mailing and starting with January 
1, 1958, for the responders to the second mailing. 
Death certificates were supplied to the Veterans Ad¬ 
ministration in support of insurance claims through 
1962. For the period 1962-69, death certificates were 


obtained through field work at health departments by 
ACS personnel (8), 

Death rates by 5-year age groups were adjusted to the 
distnbuuon of the stationary, population („L r ) of white 
men and white women of ages 35 years and over in the 
abridged life tables for the U.S. population in 1965 (?). 
Differences in death rates for periods 1 and! 2 and 
periods 1 and 3 were tested for significance at the 
P<0.05 level by the Mantel-Haenszel procedure (10). 

RESULTS 

Tim* Trends In Lung Csnc*r Mortality 
Among Nonsmokars 

Table I shows the 5-year attained age death rates for 
lung cancer among nonsmokers in three periods of 
time. The table includes men and women in the ACS 
study and men in the Dorn study of veterans. There 
were 195 deaths from lung cancer among male non- 
smokers and 564 deaths from lung cancer among 
female nonsmokers in the ACS study during the 12- 
year period. There were 168 deaths from lung cancer 
among nonsmokers in the 15-year period in the Dorn 
study of veterans. Some of the rates computed for 5- 


TaBLE 1. —Death raUi from Ivmq eaneer per 100.000 penon-yean among nonrmoken. age* J5-89 yean . by time period: 

ACS proepeetive ttudy and the Dorn ttudy of veteran* 



ACS prospective study 

> 

Dorn’s study of veterans* 

Attained age group, yr* 

Period 1: 

Period 2: 

Period 3: 

Period 1: 

Period 2: 

Period 3: 


July 1960- 

July 1964- 

July 1968- 

Jen. 1955- 

Jen. 1960- 

Jen. 1965- 


June 1964 

June 1968 

June 1972 

Dec. 1959 

Dec. 1964 

Dec. 1969 

Males 

35-39 

— 

_ 

_ 


— 

_ 

40-44 

— 

(8.7) 

(14.3) 

— 

— 

(103.5) 

45-49 

(4.0) 

(5.1) 

— 

— 

— 

(8.6) 

50-54 

(5.3) 

6.8 

(8.8) 

«— 

— 

— 

55-59 

10.5 

11.6 

8.3 

(12.0) 

— 

— 

60-64 

17.0 

17.3 

17.5 

112 

(10.7). 

(48 0) 

65-69 

18.6 

29.4 

$4.3 

25.1 

16.9 

43.5 

70-74 

32.3 

264 

19.2 

39.9 

40.5 

382 

75-79 

32.7 

41.5 

586 

(37.8) 

(15 0) 

472 

80-84 

(47.9) 

106.8 

51.9 


(200.6) 

(20.6) 

86-89 

618 

152.7 

(69.9) 

(595.2) 

— 

— 

No. of deaths 

52 

74 

69 

38 

52 

78 

Age-standardized death rate 

12.5 

18.5 

15.8 

18.9 

13.4 

19.6 

Females 

36-39 



_ 




40-44 

— 

(3.5) 

(3.5) 




46-49 

5.9 

(3.3) 

(1.6) 




50-64 

5.2 

7.7 

(3.0) 




66-59 

7.4 

8.0 

6.8 




60-64 

14.0 

- 12.3 

14.5 




66-69 

15.6 

15-2 

17.7 




70-74 

19.4 

21.1 

22.0 




75-79 

37.3 

30 5 

363 




90-84 

51.5 

45.1 

40 8 




85-89 

53 4 

44 5 

59 5 




No. of deaths 

175 

184 

205 




Age-standardized deeth rate 

13.8 

129 

13.1 




* Some 5~yr sge groups were 

combined in the 

standardization of 

rates to svoid 

0 cases in 

these groups. 


Numbert in parenthestB indicate <5 deaths in 

group. 
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year age groups were small and subject to considerable 
sampling variation: There was no appearance of any 
consistent increase in the lung cancer death rate among 
nonsmokers with time by 5-year age groups. The age- 
sundardized rates for males shown in uble 1 and in 
text-figure 1 showed no trend. The rates for women 
were based on many more cases, and the age-standard¬ 
ized rate was virtually the same in all three periods. 
The differences in rates between periods 1 and 2 and 
periods 1 and 5 were not statistically significant in 
both the ACS study and the Dorn study of veterans. 
The analysis was based on the underlying cause of 
death on death certificates. The death rates for the 
three periods were also standardized to the distribution 
of the stationary population of white men and women 
combined, of ages 55 years and over, in the abridged 
life table for the U.S. population in 1965. This 
standardization raised the rates for males slightly and 
decreased the rates for females slighdy, but it changed 
the pattern of the trends very little. 

An attempt was made in the first 6 years of follow-up 
in the ACS study to obtain confirmation of diagnosis 
for all cases with cancer from physicians who signed 
the death certificates ot from hospitals in which death 
occurred: Information was received confirming the 
primary site of cancer in 78% of the cases, and 
microscopic confirmation was obtained in 69% of the 
cases in the first 6 years (6); 

Table 2 shows a comparison of the death certificate 
diagnosis and the final diagnosis from the medical 
report. Among nonsmoking men, 74 were reported to 
have died of lung cancer according to the death 
certificates. Six of these (8.1%) were reported to have 
died of cancer of another site on the final report. 
However, 9 (0.8%) of the deaths reported as being due 
to cancer of a site other than lung on death certificates 
proved to be due to lung cancer on the final report: 
Thus among nonsmoking men there were 74 deaths 
from lung cancer reported on death certificates and 77 
deaths from lung cancer according to the final medical 
report. 



YEAR 

Text FIGURE 1.—Lung cancer mortality rates in three 4-yy period* 
for nonunoker* in Lhe ACS prospective study and for nonsmokrrs 
in three 5-yr periods in the Dom study of veterans. 


Table 2 —bung cancer death* among nonsmokers in first 6 years 
of study on death certificates and on fvnaJ reports 


Tins] 

report 

diagnosis 


Death certificate diagnosis 

Lung cancer 

Other cancer 

No. 

Percent 

No 

Percent 

Males 

Lung cancer 

68 

91.9 

9 

0.8 

Other cancer 

6 

8.1 

1,153 

99.2 

Toul 

74 

1000 

1,162 

1000 

Females 

Lung cancer 

169 

83.3 

10 

0:2 

Other cancer 

34 

16.7 

5,160 

99:8 

Total! 

203 

100.0 

6,170 

100:0 


In women the picture was somewhat different. Two 
hundred and three cases of lung cancer among non- 
smokers were reported to be lung cancers on death 
certificates, and 34 (16.7%) were reported to be cancers 
of other sites on the final medical report. A smaller 
number, 10 (0.8%), of those cancels that were reported 
as being of a site other than the lung on death 
certificates were reported to be lung cancers on the 
final report. Thus on death certificate reports, 203 
nonsmoking women were reported to have died of lung 
cancer in the first 6 years. On the final report, 179 (a 
decrease of 11.8%) were reported to have died of lung 
cancer. About one-third of the 34 femalts whose causes 
of death were attributed to lung cancer on the death 
certificates and changed on medical confirmation died 
from breast cancers. However, breast cancer was under¬ 
diagnosed on death certificates in nonsmoking women. 
There were 1.310 breast cancers reported on death 
certificates in the first 6 years of the study and 1,571 on 
the final report. 

Table 3 shows the age-standardized rates for total 
mortality for all cancers and for cancers of selected sites 
among nonsmokers in the three time periods. Overall 
mortality in men decreased 3% from period 1 to 3. This 
slight difference was statistically significant at the 
P<0.05 level because of the large number of deaths 
involved. None of the differences in total cancer or in 
cancers of other sites in men in uble 3 between periods 
1 and 2 and periods 1 and 3 were statistically signifi¬ 
cant. Women had an 8% decrease in toul death rates 
between periods 1 and 3. The difference in rates was 
statistically significant. The decreases in toul cancer 
and uterine cancer between periods 1 and 2 and periods 
1 and 3 were sutistically significant. None of the 
differences for cancers of other sites were sutistically 
significant except for the 29% decrease in cancers of the 
buccal cavity, pharynx, larynx, and esophagus between 
periods l and 3. 


Pmtvs Smoking 

A number of studies have established that non- 
smokers exposed to smoke from cigarettes in a poorly 


\ 
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Table 3— Trends in mortality rates from cancers of selected sites m three time periods for nonsmokers ACS prospective study. I 960 -: 


Parameter 

NO: of 

death* 

Period 1: 

Period 2: 

Period 3: 

July 1960- 

July 1964- 

July 1968- 


June 1964 

June 1968 

June 1972 

Male* 

Total deaths 

19306 

1.608.7 

1,688.6 

1359:9 

Total cancers 

3.151 

247 8 

252.4 

251.6 

Cancer* of buccal cavity, pharynx. larynx, and esophagus 

62 

6.86 

6.79 

5.46 

Cancer of colon-rectum 

636 

51.9 

45.0 

50 4 

Cancer of pancreas 

199 

15.0 

17.6 

140 

Cancer of prostate gland 

673 

69.5 

63.1 

59.6 


Females 


Total deaths 

52365 

1.494.5 

1,485.8 

1.374 2 

Total cancers 

13375 

317:9 

304.6 

298 1 

Cancer* of buccal cavity, pharynx, larynx, and esophagus 

159 

4.88 

4.21 

348 

Cancer of colon- rectum 

2,429 

58.0 

59.8 

56.7 

Cancer of pancreas 

688 

17.4 

16.2 

14.8 

Cancer of breast 

3486 

69.3 

68.0 

75.0 

Cancer of uterus 

833 

22.1 

18 4 

16 0 


ventilated room will show increased levels of carbon 
monoxide in their blood. These higher levels of carbon 
monoxide can result in deterioration of psychomotor 
performance. Many nonsmokers have acute eye and 
throat irritation responses in the environment of ciga¬ 
rette smokers (II), One paper reported changes in lung 
function tests in people classified as passive smokers 
compared to nonsmokers, and these changes were 
interpreted as demonstrating a greater reduction in the 
function of small airways (12), Hirayama (13) reported 
lung cancer mortality ratios in Japan ranging up to 2:1 
in nonsmoking women with husbands who smoked 20 
or more cigarettes a day compared to nonsmoking 
women with nonsmoking husbands. Trichopolous et 
al. (/*) reported similar findings in a case-control 
study in Greece. 

A similar analysis was made of nonsmokers in the 
ACS study, even though classifying nonsmoking women 
on the basis of the smoking habits of their husbands is 
not an accurate measure of their degree of passive 
smoking. Moreover, exposures in Japan and Greece 
may be very different than they are in the United States. 
Lung cancer mortality among persons who were 
married to cigarette smokers was compared with the 
mortality among those married to nonsmokers. 

A total of 176,739 nonsmoking women were identified 
who were married a) to men who never smoked, b) to 
men who currently smoked cigarettes regularly but less 
than 20 cigarettes a day, and c) to men who currently 
smoked 20 or more cigarettes a day. Most husbands had 
smoked for 20 or more years before the study began, 
and presumably their wives were more likely to have 
been passive smokers than were the women married to 
nonsmokers. Twenty-eight percent of the husbands of 
nonsmoking women were nonsmokers compared to 
21% of men in the total study population. Table 4 
shows the results of this analysis. Expected numbers of 
deaths were based on the lung carreer rates for the 12- 
year period (1960-72), by 5-year age gToups of the 


women with nonsmoking husbands. No attempt was 
made in this first analysis to adjust for other possible 
confounding factors. The observed versus expected 
lung cancer mortality ratio for women whose husbands 
smoked less than 20 cigarettes a day was 1.27; for those 
whose husbands smoked 20 or more cigarettes a day, it 
was 1.10. Neither of these differences was statistically 
significant at FK0.05 by the Mantel-Haensiel procedure. 

A separate matched-groups analysis was made of the 
lung cancer deaths among the same 3 groups of 
women to eliminate the possible effects of potential 
confounding factors. The women in the 3 groups were 
matched by age (5-yr age groups); race (white, non¬ 
white), highest educational status of husband or wife 
(not a high school graduate, high school graduate, or 
higher), residence (rural, not rural), and husband 
occupationally exposed to dust, fumes, or vapors (yes 
or no). The analysis was restricted to nonsmoking 
women who were not sick and who had no serious 
disease at the start of the study. '‘Adjusted” numbers of 
deaths for each matched diad were computed, as 
described in other publications (/5, 16). In this pro- 


TaBLE 4.—Observed versus expected* lung cancer deaths among 
nonsmoking women with cigarette smoking husbands: ACS study. 
1960 - 72 * 


Parameter 

Husband 
did not 
smoke 

Husband 
smoked <20 
cigarette*/ 
day 

Husband 
smoked £20 
cigarette*/ 
day 

Observed deaths 

65 

39 

49 

Expected deaths 

66.00 

30,67 

44 67 

Mortality ratio 

1.00 

1.27 

1.10 


* Expected death* are baaed on the lung cancer rate* by 5-yr 
age group* in women with non*moking husband* applied to the 
per*on-year» of women with smoking husband*. 

* The 96% confidence limit for women with hu*band* *moking 
<20 cigarette*/d*y was 0 85. 1 89. for women with husband* 
smoking £20 cigarettea'day, it wa* 0.77, 1.61 
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Table 5. —Matched grouj> study: Adjusted* iitng pincer deaths 
among women with nonsmoking husbands matched with women 
with smoking husbands 



No. of 
adjusted 



Group 

lung 

cancer 

deaths 

Ratio 

P ( 

Nonsmoking husband 

25.6 

1.00 


Husband smoked <20 

36.0 

1.37 

NS 

cigarette* day 
Nonsmoking husband 

34.5 

1.00 


Husband smoked 220 

36.8 

1.04 

NS 

cigaretteVday 





* See text for definition of adjusted deaths. 

* Matched on the basis of a) wife’s 5-yr age group; 6) husband's 
ocupational exposure, e) highest educational level of husband or 
wife, d) race, e) urban-rural residence, and f) absence of serious 
disease at the start of the study 

r NS*not significant. 


cedure women whose husbands never smoked were 
compared to women from each of the 2 groups in 
which the husband smoked cigarettes. The number of 
lung cancer deaths in each matched diad was adjusted 
to the proportion of persons for each group and 
summed over all groups to give an ’’adjusted” number 
of lung cancer deaths. Variances were computed for 
each of the matched groups and summed over all 
matched groups, and probabilities were computed under 
the null hypothesis of observing no differences. The 
results of this analysis are shown in table 5. The ratio 
of adjusted lung cancer deaths in women whose 
husbands smoked less than 20 cigarettes a day to those 
in women whose husbands never smoked was 1.37. The 
comparable ratio for women whose husbands smoked 
20 or more cigarettes a day was 1.04. None of these 
differences were statistically significant <P>0.05). 

DISCUSSION 

Data from the two prospective studies reported in 
this paper indicate that the age-adjusted mortality rate 
for lung cancer in nonsmoking men 35-89 years old 
was between 12 and 19/100 k 000 in the 1950’s and 
1960 s. The observed rate for women was about 13/ 
100,000. The rate may actually be about 10% less 
because lung cancer in nonsmoking women may be 
over-reported on death certificates. The lung cancer 
rates shown in table 1 may be slightly different from 
those shown in other publications because different 
years, age groups, or methods of standardization were 
employed. 

The rates for male and female nonsmokers by age 
group in this analysis were in about the same range as 
that of the 1958 rates for nonsmokers in Haenszel’s 
report of a 10% sample of death certificates in the 
United States (17, 18). The 1966-68 estimates derived by 
Ensirom from several sources are not directly com¬ 
parable because of a different classification of non¬ 


smokers ("never smoked cigarettes”)/!); The male rates 
in the period 1968-72 are about one-half those reported 
by Enstrom for acuve Mormons in 1968-75 (79). 
Enstrom defined active Mormons as a cohort that can 
be considered "almost entirely as white malts who 
never smoked,” and he used this cohort to serve as the 
nonsmoker lung cancer rates in the 1968-75 period "in 
lieu of recent national mortality data on non smokers.” 
The mortality rates tor lung cancer in both male and 
female non smokers by 5-year age groups showed no 
consistent trends over the period in tins study. 

Long-term effects of passive smoking are difficult to 
establish because of the problems in classification. It 
may be misleading to classify a women as a passive 
smoker or not on the basis of heT husband’s smoking 
habit. Wives of nonsmokers may be more exposed to 
cigarette smoke of others than wives of cigarette¬ 
smoking men; wives of smokers may be very little 
exposed to the cigarette smoke from their husbands or 
others. In addition, 13% of the women nonsmokers 
who died of lung cancer in the ACS studv reported that 
they were previously married, and the classification of 
theiT exposure to their husbands’ smoking may not be 
pertinent. 

In autopsy studies of cigarette smokers, there was a 
dose-related spectrum of histologic findings, including 
basal cell hyperplasia, metaplasia, and cells with atypi¬ 
cal nuclei in the mucosa of the tracheobronchial tree 
that may lead to invasive carcinoma. In contrast, 
advanced histologic changes in specimens from the 
tracheobronchial tree, such as lesions with six or more 
cell rows, lesions having 50% or more cells with 
atypical nuclei, and carcinoma in situ, were found in 
less than 0.1% of the slides of nonsmokers (20). Since 
there is such little variation in the appearance of these 
histologic changes in nonsmokeTs of different age, sex, 
and residence, it seems doubtful that those nonsmokers 
who had been heavily exposed to cigarette smoke from 
others in their lives could have had many more 
precursor lesions for the development of lung cancer 
than nonsmokers not so exposed Therefore, there is 
evidence from these studies that passive smoking cannot 
play more than a very small role in the development of 
lung cancer. 

Mortality ratios foT male smokers of less than 10 
cigarettes a day compared to those of nonsmokers 
range from 2 to 1 in Japan to nearly 5 to 1 in the 
United States. Mortality ratios in women are even 
lower. It appears unlikely on a biologic basis, therefore, 
that wives with husbands who smoke 20 or more 
cigarettes a day can have mortality ratios that approach 
those of regular cigarette smokers. 

To obtain data on passive smoking in nonsmoking 
women, an epidemiologic study should be specifically 
designed to measure their exposure as accurately as 
possible. This is very difficult to do. Neither the 
Japanese study nor the ACS study was designed to 
obtain definitive information on passive smoking. 

Data for lung cancer risks in occupationally exposed 
nonsmokers compared to nonexposed nonsmokers are 
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noi very; extensive. One study showed an increased risk 
in heavily exposed asbestos workers on the basis of a 
small number of cases {21 )i 

It would be interesting to continue studies of lung 
cancer trends in non smokers over a long period of 
time, but the^major^public^health* problem in lung 
cancer is with cigarette smokers. Cigarette smokers who 
are occupationally exposed to asbestos have a greatly 
elevated risk compared to the risk among cigarette 
smokers not so exposed: {21). Lung cancer rates are 
rising at an alarming rate in women who smoke 
cigarettes. Educational efforts should focus on smoking- 
cessation programs for these groups and particularly 
on persuading young people not to start. Even if the 
estimates from this analysis are in error and there was 
a slight increase in lung cancer trends in nonsmokers, 
it did not appear to be an important problem in the 
overall picture for the time period of this study. 
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Garfinkel, L., "Time Trends in Lung Cancer Mortality Among 
Nonsmokers and a Note on Passive Smoking," Journal of the 
National Cancer Institute 66: 1061-1066, 1981. 

This paper reports on a subset of the American Cancer 
Society's large prospective study. Data, including husband's 
smoking status, were available for 176,739 women. 

For women whose husbands smoked <20 cigarettes/day, a 
mortality ratio of 1.27 (95% Cl 0.85-1.89) was calculated; for 
those whose husbands smoked >20 cigarettes/day, the reported 
mortality ratio was 1.10 (95% Cl 0.77—1.61). 

A matched-groups analysis was carried out to take into 
account potential confounding factors such as age, race, highest 
educational status of husband or wife, residence and husband's 
occupational exposure to dust, fumes or vapors. The mortality 
ratios for spousal smoking generated by this analysis were not 
statistically significant. 
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Chan, W.C. and Fung, S.C., "Lung Cancer in Non-Smokers 
in Hong Kong," Cancer Campaign Vol. 6. Cancer 
Epidemiology . ed. E. Grundmann (Stuttgart: Gustav Fischer 
Verlag, 1982): 199-202. 


This case-control study (84 female non-smokers and 139 
controls) examined spousal smoking habits and cooking practices, 
including types of fuel used. About 82% of the cases were 
histologically verified. 

Relative risks were not presented in the paper. The 
authors wrote that "there are less passive smokers among patients 
than the controls" and that "[t]here appears [sic] to be less people 
[cases] who never cook with kerosene comparing to the control 
[sic]i." The authors concluded that diet might be a future avenue 
for research. 
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£. Crgnd.Tunn W.': Cancer Campaign, Volt 6,Cancer Epidemiology 
Gera* Fischer Verb* Sampan New York * 19S2 


Lung Cancer in Non-Smokers in Hong Kong 

\f.C. Chan and S.C Fuse 


Introduction 

Bronchial cancer is an important health problem in Hong Kong causing an increasing 
number of deaths annually. The increase is particularly rapid among men. The death toll 
increased 50% -S02-323 - ; between 1976-19S0. The increase among women was slight 
(532-5S3) (Hong Kong. 3950). 


Material and Merhod 

In a recent survey of bronchiaJ cancer (Chan et aL, 1979); among 20S male patients only 
2 were non-smokers and among 1 £9 female patients 84 were non-smokers. These form the 
subjects of this investigation. Marched controls were selcaed from orthopaedic patients. 

All patients and controls were interviewed and questions asked about smoking habit of 
their spouses and their cooking habits, including the types of fuel used. Histological diag¬ 
noses of the rumours were obtained. 


Results 

The age distributions of the non-smoker pa lien t$ and of the matched controls are shown 
in Table L The highest incidence is in the group above 70. 

The histological rypes of the non-smokeT % s cancers are shown in Table 2 . It can be seen 
that adenocarcinoma is the prevalent type. The two male cases are too few to be significant. 
Jn a previous study (Chav and MacLevnav, 1977; this histological type was also high 
among males although nor as high as among females where it was 54.3% among 277 cases. 

In Table 3 t it k seen that there arc Jess passive smokers among parients than rhe controls; 
and more non-smoking parients have non-smoking spouses. This finding k at variance wirh 
that of Dr. Hi&ayamaY (1983). He found that mortality from lung cancer of non-smoking 
women exposed to cigarene smoke of their husbands was increased two folds. The histo¬ 
logical ty pes of their cancers were not given. The present group is of course very small in 
comparison to Dr. HiRAVA.vi.vs material. 

T-ic cooking habits of non-smoking women arc shown in Table < 
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Tsbie 7 : Aft Distribution of Kon~*mobrr< in a Lung Cancer Cate Control Study. 


Ape Croup 

Case 

Mile.. ' 

Control 

Case 

Female 

Conrrol 

39 


6 

6 

7 

40-49 


6 

13 

21 

30-59 

1 

3 

19 

42 

60-69 

1 

7 

19 

30 

70- 


6 

27 

39 


2 

30 

64 

139 


Table 2 : Cell Types of Non-smokers’ Lung Cancer Cates. 


Cell type 

Male 


Female 

Squamous or epidermoid 

3 


15 

Small cell anaplastic 

1 


4 

Adenocarcinoma 



38 

Large cell 



2 

Others and unspecified 



10 

No histological venificanon 



35 


2 


64 

Table3; Number of Passive Smokers among Non-smoking Female Lung Cancer Patients. 



Case 

Control 

Passive smoker 


34 (40.5 V 

) 66 <47.5 V) 

Non-passive smoker 


50 (55.5 V 

J 75 (52.5 V) 



$4 

139 


7 able 4: Female Non-imovers' Cooking Habiu. 



Total 

Nover cook 

No. 

Novtr cook 
with Kerosene 

No. 

Never cook 
with Kerosene 
or gas 

No. 

Case 

64 

15 C2.4V 

23 C*4V.' 

IF J2J.4V): 

Conrrol 

139 

29 (20%) 

56 (40.3 V 

43 (30.0 V 


22.4 % claimed they never cooked, 2“.4 % never cooked vw-irFi kerosene, and 21.4 % never 
cooked with k erosene or pas. There appears io be less people who never cook with kerosene 
comparing to the control. The difference is found to be insignificant when non-smoking 
controls were considered. (X ; *= i.92; OJ < P < 0,2}. 
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Discussion 

; / 

The interests of this study arc: 

1. The high incidence rate of female cancer among Southern Chinese (mainly Cantonese 
women). Table 5 shows the high proportion of Cantonese. This feature has been reported 
from Singapore, San Francisco and Hawaii. .. 

2. The high proportion of non-smoker cancer among w omen. , 

3. The high proportion of adenocarcinoma in this region and particularly in non-smoker • 

cancer of fema les. j 


TabU 5: Ethnic Croups of \o*-amc*b»»x frmilt Cancer Paiinstt, Controls an Hong Kong 
Genera) FemaJr Population. 



Case 

Control 

Hong Kong 

General 

Population 

Cantonese 

6S (SI V 

r, ro*») 

75.7% 

Chiu Chau 

5 CSV 

m (io%; 

9.3% 

Elsewhere in K wangtung Prov ince 

6 rv: 

7 (5*») 

6% 

Elsewhere in China and others 

S ftfV 

2i as-.; 

9% 


*4 

139 

100°. 


The aetiology of the adenocarcinoma among non-smokers has been the subject of specula¬ 
tion. In the present survey no conclusion can be made on rhe pan played by the cooking 
habit. The association of carcinoma with tuberculosis was postulated by Steinitz (1972). 

Mok et aL (197E; recently studied the association of acrivt tuberculosis and lung cancer. 

They concluded rhat there was no causal relationship as both were quite common diseases 
and chance association was quite probable. 

The high incidence of female cancer, particularly adenocarcinoma, among Southern 
Chinese awaits further ellieidarion. 

There may be a common factor in this region for the high incidence of adenocarcinoma 
both in men and w omen. As it is not connected with cooking and smoking, the dietary habit 
has to be further studied. In an experimental srudy, Fong and Chan (1977] produced adeno¬ 
carcinoma of Jung in the rars by feeding rhem nitrite and aminopyrine, rwo precursors of 
dimerhybnitrosamine. It is possible that precursors may occur in the Cantonese diet which j 

lead to in vivo nirrosamine formation. In the Cantonese diet, large amounts of grren vege- j 

tables may be present. The possibility of a high niirife/nirrate content may account for the 
high incidence of lung cancer independent of cigarette smoking and an pollution. The two 
la net factors art supposed to lead to squamous carcinoma and small cell carcinoma. 

Investigation is being undertaken to enimate the nitrate content of vegetables in the South. 

Preliminary results show a hight nitrate content about A times that of lettuce from California. 

A report will be published later (Fong, J9EI, personal communication). 
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Correa, P. , Pickle, L.W, Fontham, E., Lin, Y. and Haenszel, W., 
"Passive Smoking and Lung Cancer," The Lancet II: 595-597, 
1983. 

In a case-control study in Louisiana (1338 cases, 1393 
controls), questions were asked about smoking habits of parents 
and spouse. Cases were ascertained via hospital admission and 
pathology records; controls were randomly selected from patients 
at the same hospital and matched by race, sex and age. For cases, 
proxy respondents were used for 24%; for controls, there were 11% 
proxies. Histological confirmation was available for 97% of the 
cases; bronchioalveolar carcinoma cases were excluded from the 
study. 


For nonsmoking females married to smokers, the following: 
ORs were reported: husband smoked 1-40 pack/years, OR = 1.18 and : 
husband smoked more than 41 pack/years, OR = 3.52. No CIs were 
given; the second OR estimated was reported to be statistically 
significant. Regarding parental smoking, the authors wrote, "no 
significant increases in risk were found in non-smokers." 

Confounders were not addressed. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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PASSIVE SMOKING AND LUNG CANCER 

•^elayo Correa Likda Viluams Pickle 
Elizabeth Fontham Youping Lin 

William. Habnszel 

Department of Pathology, Louisiana Slate Untvcmty Medical 
Center, ,Nexi Orleans, Louisiana, Environmental Epidemiology 
Branch, Hat tonal Cancer Institute, Nattona! Institutes of Health, 
Beihcsda, Maryland, Illinois Cancer Council, Chicago, 

Illinois, USA 

Summary Questions about the smoking habits of 
parent* and spouses were asked in a case- 
control study involving 1338 lung cancer patients and J 393 
comparison subjects in Louisiana, USA. Non-smokers 
married to heavy smokers bad an increased risk of lung 
cancer, and so did subjects whose mothers smoked There 
was no association between lung cancer risk and paternal 
amoking The association with maternal smoking was found 
only in smokers and persisted after controlling for variables 
indieat ive of acti ve smoking. It is not clear whether the results 
reflect a biological effect associated with maternailsmoking or 
the inability to control adequately for confounding factors 
related to active smoking. This preliminary finding deserves 
further investigation. 


Introduction 

The possibilit^pf passive or involuntary smoking being a 
causative factor in Jung cancer has been investigated in: 
several countries.' 1 This report describes a case-control 
study-of lung cancer in Louisiana in which questions were 
asked about the smoking habits oft he spouses and parents of 
1338 King cancer patients and 1393 comparison subjects 
(controls); 

Materials sad Methods 

Current primary hing cancer cases were identified from 
admission and pathology records of all participating hospitals in 
twemyrnine Louisiana parishes (counties), which included all 
southern, one central (Rapides), and two northern parishes (Caddo 
and Bossier) Patients with bronchioalveolar carcinomas (32 cases) 
arc not included in the present report. All major hospitals in the 
study area participated except some in the city of New Orleans 
where, for, logistic reasons, interviewing was deliberately limited to 
two large hospitals serving the medically uninsured population and 
two large private hospitals For each subject a control was randomly 
aeJtined from patients attending the ume hospital and matched by 
race, sex, and age (within 5 years) Patients whose main diagnosis 
was emphysema, chronic bronchitis, chronic obstructive 
pulmonary disease, or cancer of the larynx, oral cavity, oesophagus, 
or bladder were excluded from the control selection procedures. 
Tlie admission diagnoses of the controls were distributed in the 
following categories: cardiovascular 15-3%, gastrointestinal 13%; 
musculoskeletall 10%; genitourinary 7*3%; ophthalmology and 
otorhinolaryngology 6 *6%; other rumours 5%, diabetes 5%; trauma 
3*7%; peripheral vascular 3*7%; pulmonary 2*7%; 
cerebrovascular 2 • 5%; and infections 2%. 

Local professional interviewers, trained for this investigation and 
thoroughly familiar wuh local culture, interviewed subjects (76%of 
the cases and 89% of the controls) Or their next of kin The questions 
covered occupation, residency, diet, smoking and drinking habits, 
health, water supply, and other related items Information elicited 
on the smoking habits of the spouse or parent included type of 
material'smokedi duration of smoking habit, and daily amount. 
Questions on parental habits referred to the period “during most of 
your childhood”. Histological confirmation was obtained for 97% 
of the cases. Missing data were excluded from the tables. Standard 
unmatched pair methods were used to estimate relative risks Ail p 
values are bated on 2-tided y 2 tens. 


Realties 

Spouse Smoking 

Wc identified non-smokeri with Iting cancer and compared 
the smoking histories of their spouses with those of spouses of 
non-xmoking controls Only 10 out of 1036 male cases were 
non-smokers: 2 reported occupational exposure to dust 
(street-tweeper, log-curter); 3 was a steam-pipe finer, 2 lived 
in the immediate vicinity of industrial plants (grain elevator 
and cement, oil refineryX I was married to i heavy smoker; 
and 4 were long-time chcwcn oftobacco; There were 25 nom 
smoking, ever-married women with lung cancer out of 302 
female cases, 2 of these chewed tobacco regularly. For 1 
female and 2 male non-smoking patients no information was 
available on the smoking history of the spouse. 2 female 
patients' husbands were smokers but the amount and 
duration was unknown. 

Table I distributes the non-smoking, ever-married men and 
women according to total lifetime pack-years smoked by their 
spouses at the time of the interview The relative risk of lung 
cancer is raised when the spouse is a heavy smoker. 

Similar tabulations for smoking subjects did not show an 
increased risk associated with smoking of spouses, except for 
light smoking men (less than 20 pack-yean), who had a 
relative risk of 1 * 5 when married to heavy smokers (41 pack- 
years or more). Case-control comparisons based on current 
daily number of cigarettes smoked by the spouse yielded 
almost identical findings, including relative risk estimates, 
with those presented in table J, The apparent passive 
exposure effect was present in women over and under 60 
years of age, although small'numbers made the subgroup 
findings not statistically significant. Analyses limited to cases 
and controls interviewed in person indicated that systematic 
bias in personal versus next-of-kin responses can be ruled out 
as a potential explanation for the findings. The same 
conclusion was reached when relative risks were race 
adjusted. Inclusion of bronchioalveolar carcinomas resulted 
in slightly lower odds ratios: males 1 *69, females T77, both 
sexes 1 * 75. 


Parents 9 Smoking Ha bits 

Smoking habits of the parents strongly influenced smoking 
habits in offspring (tabic II), Heavy smokers were more likely 
than the other patients to have had smoking parents. The 
amoking histories of the parents in our series were associated 
with each other. There were 201 spouse pairs of smokers, 
compared with 136 expected if the status of each parent was 


TABLE I—NON SMOKING, EVER-MAKKIED LUNG CANCER CASES AND 
CONTROLS AND LIFETIME CONSUMPTION OF CIGAR E TT ES »Y THEIR 
jPOUSES '- 1 



Cigarettes smoked by apouse (pack-years) 

None 

1-40 

XI 

Main 




Cases 

6 

2 

0 

Controls 

154 

20 

? 

Odds ratio 

1-0 

2 0 

Femaln 


1 


Cases 

e 

5 . 

V 

Controls 

; 

58 

23 

Odds ratio 

10 

V* 

_ *;«• 



2 - 0 ? 

Both teui 




Odds rauo 



1 

(adiusted for aex) 

10 

1 48 

1 3 • 1II* 


•fKO-05 


1C 

o 

to 

CO 

cn 

to 

to 

Co 
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TABLE II—CIGARETTE USE OF CONTROL SUBJECTS IT SMOKING 
CATEGORY OF THEJR PARENTS 



Father *noker 1 

Mother «noker 

Ye* 

No 

Yes 


No 

Main 






Non-smoker* 

IS* 

32* 

S* 

27* 

Ex-smoker* 

25* 

26* 

24* 

26* 

Gunmt smoker* 

56* 

42* 

68* 

47* 

Total number 

475 

4*4 

79 

880 

Fimalrs 





Non-smoker* 

17* 

*** 

29* 

56* 

Ex-smoker* 

20* 

14* 

15* 

17* 

Current smokers 

43* 

20* 

56* 

77% 

Total number 

110 

154 

34 

\ «°' 


independently distributed, Classification of the status of one 
member, particularly the mother, indirectly conveys 
inforxnarioc oo the status of the marital partner . 

When the smoking status of each parent is classified 
separately the relative risks of lung cancer for persons (both 
sexes, smokers snd non-smokers) with a positive paternal and 
maternal history of smoking are 1 - 04 and 1*66, respeaively 
(table 111). Scrutiny of the data shows that the increased risk 
associated with maternal smoking is significant in smoking 
males (odds ratio 1 -4) but not significant in smoking females 
(odds ratio 1 • 2). No significant increases in risk were found in 
non-smokers hut small numbers preclude adequate analysis 
(there was only one non-smoking lung cancer patient whose 
mother was a smoker) To remove rbe confounding effea of 
the other parent, we cormdcrtd each subset of cases and 
controls for which only one of the parents smoked. The 
respective relative risks, controlled for spouse-smoking 
status, for positive paternal and maternal histories of smoking 
were 0-95 and 1 *47* respeaively. Thus, smoking status of 
the mother increases the relative risk of lung cancer^ But 
smoking status of the father does not. The effect of maternal 
smoking did not seem to be dose reined, our questionnaire 
did not cover this point extensively because we doubted 
whether children could adequately quantitate their parents' 
smoking history. The relative risk oflung cancer when both 
parents smoked was 1 *66; there is thus no evidence of an 
additional contribution to risk from paternal exposure, over 
and above that contributed by maternal exposure. 

Given the enhancing effect of parental smoking on the 
smoking habits of the offspring, the efFect of parental 
smoking on relative risk oflung cancer could reflea a subtle 
indirea association with aaive smoking by the subjea. To 
control for aaive smoking, t logistic regression analysis was 
done, taking into account all the aaive smoking variables 
which increase lung cancer risk: age at which case started 
smoking, tar content of usual brand, degTee of inhalation, use 
of hand-rolled cigarettes, yean of smoking, maximum 
amount smoked; By this method of analysis the relative risk 
associated with maternal smoking was: 1*36 (p<0-02) for 
both sexes and 1 *5 (pKO Ol) for males. No increase in risk 


TABLE Ql —LUNG CANCER CASES AND CONTROLS (BOTH SEXES 
COMBINED) ACCORDING TO EATERNAL AND MATERNAL SMOKING 
HISTORY 



Father smoker 

Mother smoker 


i Yes 

No 

Ye* 

No 

Luna cancer 

579 

590 

182 

I0M 

Control 

615 

652 

126 

1214 

Odd* ratio—crude 

1-04 I 

1-66+ 

Odd* ratio adiused for active tmokmf 
(iofiou: regression—-ae* text)' 

1 

0 83 

1-36* 


•p<0 05 tf<0 Oil 


was found in this model for female subjeas or for subjects 
whose fathers smoked. The risk was significantly raised only 
in male smokers whose mother* smoked. 

Discussion 

Spouse-smoking Effect 

Our data strengthen the contention that heavy smoking bv 
one member of the spouse pair increases the lung cancer nsk 
of the non-smoking partner. Heavy smoking by wives may 
increase the risk oftbe light smoking husband but this finding 
requires fun her analysis and confirmation in larger scries. 
Smoking by husbands did not affea the risk of lung cancer in 
women who smoked (relative risk 1*03), a finding that 
suggests that aaive i mo king is bo powerful that it 
overshadows any possible additional effea from co-icomitam 
passive exposure. 

The proportion of lung carcinomas that were 
adenocarcinomas in non-smoking women was 54%, 
compared with 22% for smoking women. The association of 
adenocarcinoma with smoking is weaker than for other 
histological types. The risk of squamous and small cell 
carcinomas among smokers, relative to a unit risk for non- 
smokers, has been reported to be 15*4, compared with 5*1 
for adenocarcinoma. 4 Table I may therefore reflea dilution of 
the relation by inclusion of adenocarcinomas. Exclusion of 
adenocarcinomas produced a significant linear trend in risk, 
as found by Trichopolous a *1. 3 The possibility that 
differences in the chemical composition i of mainstream. 
(aaive) and sidestream (passive) smoke may produce different 
proportions of histological types of tumours should be 
considered The nitrosamine content in sidesiream smoke is 
reported to be approximately 50 times greater than that in 
mainstream smoke. 5 

The effea of the smoking habits of the spouse on lung 
cancer risk was first reported by Hirayama in a Japanese 
cohort study, 1 A cohort study in the United States reported a 
positive but not significant increase in risk for non-smoking 
women married to smoking husbands . y A case-control istudy 
of non-smoking women diagnosed as having lung cancer in 
Greece reported relative risks of approximately 2*5 for those 
married to moderate smokers and 3 for those married to heavy 
smokers, with a significant linear trend. 3 Our numbers are 
small but we think that the similarity between our findings 
and those of Trichopolous et al? strengthens the suspicion 
that passive smoking may contribute to lung cancer risk. 

Parental Smoking Effect 

As far as we know, ours is the first case-control study oflung 
cancer reporting on parental smoking history. Parents’ 
smoking behaviour influences the smoking habits of their, 
offspring, 4,7 but we found that the smoking behaviour of the 
father does not influence the lung cancer risk ofhis offspring, 
whereas the behaviour of the mother does. This difference 
may reflea the closer and more prolonged contaa that infants 
and young children have with their mothers than with their 
fathers. 

The risk of bronchitis and pneumonia is increased in 
children whose mothers smoke. M This effea is dose related 
and is greater in the winter, strongly suggesting that passive 
smoking by the infant is causally related to nsk of respirator}' 
infcaion. The excess of bronchitis occurs after 6 months of 
age, suggesting that the passive immunity transferred from 
mother to child prevents bacterial colonisation of bronchial 
mucosa The effea of passive smoking on bronchitis may be 
independent of the mutagenic effea of the tobacco smoke, 10 
and it is probably safe to assume that the child is exposed to 
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both the irritant and the mutagenic insults carried by 
sidestream smoke. The observation that the bronchitis 
anributable to passive smoking occurs mostly during the first 
year of life and is independent of birth weight may reflect the 
intimacy of mother-child contact in that period of the child's 
life. J1 Bronchitis in infants may have a long-lasting effect on 
the respiratory tract as suggested by the increase in the 
prevalence of cough at age 20 m subjects who have had a 
respiratory illness during the first 2 years of lift, independent 
©foment smoking habits. 12 

Whether bronchitis is a causative factor in lung cancer is 
confounded by the fact that smoking induces both cancer and 
bronchitis. Cohort studies have concluded that ‘‘persons who 
smoke cigarettes run a higher risk of chronic bronchitis than 
non-smokers and those who develop bronchitis run a higher 
risk of developing Jung cancer”. 13 

How maternal smoking causes lung cancer can at this stage 
only be a matter of speculationi By itself passive smoking 
during childhood may not be sufficient stimulus for 
carcinogenesis. However* laboratory’ work has shown that: 
transplacental exposure to carcinogens increases the 
carcinogenic response to post-natal exposure to the same or io 
a different carcinogen; 1415 benzo(a)pyrene, a mutagenic 
carcinogen found in tobacco smoke, when injected into 
pregnant mice, induces cancer of the lung and other organs of 
the offspring; 16 tumours develop in 33% of the offspring of 
pregnant hamstery treated with high doses of cigarette smoke 
condensate; 1 ' and" small doses of carcinogens can induct 
tumours in fetal tissue. JB 

The effects of maternal smoking are only significant in 
males, especially the heavy smokers. Perhaps maternal 
smoking enhances active smoking by the offspring in subtle 
ways not detected by conventional techniques. If our 
methods for controlling for active smoking are not 
sufficiently refined, the increase in risk associated with 
maternal smoking would not be an effect of passive smoking 
but one of enhancement of active smoking behavioural 
patterns. This is a real possibility and we would like to 
encourage further research on the subject. 

Conclusion 

The differences between the effects of passive exposure to 
spouse and maternal smoking are puzzling. Passive exposure 
to spouse smoking is mostly detected in non-smokers and 
light smoking males maternal passive smoking effects are 
seen mostly in smokers. Passive smoking from spouses is 
introduced in adult life and in smokers is concurrent with 
their own active smoking. The magnitude of such an effect 
may be low when compared with active concomitant smoking 
and it may not be del enable when both types of smoking are 
present. 

Maternal smoking, on the other hand, exerts its influences 
early in life and in the absence of active smoking is probably 
insufficient to produce carcinogenic effects. Our findings 
indicate that maternal smoking results in a slight increase in 
lung cancer risk but do not indicate whether the effect is due 
to enhanced active smoking of the offspring or to enhanced 
susceptibility to lung cancer induction after the challenge of 
active smoking later in life. 

Our findings point to the need for more research on the 
subien of passive smoking and cancer. Since large numbers 
of cases may be needed for adequate epidemiological analysis, 
multi-institutional collaboration may be indicated. 
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Summary A group of 28 patients with extreme, life- 
threatening sensitivity to suxamethonium 
was identified and 15 were studied in detail by skin-testing 
The female/male ratio was S/1. Sensitivity may be present 
without previous exposure to suxamethonium; in 3 patients 
reactions occurred during the first exposure to anaesthesia. 
Most patients showed one or more cross-sensitivities to 
alcuronium, tubocurarine, and gallamine. Signs of 
circulatory collapse were the sole presenting fearure in 50% of 
the patients. Histamine release induced by the drug in vitro 
was demonstrated in some instances. 

Introduction 

Drugs of the muscle-relaxant group are commonly 
implicated in systemic reactions, sometimes life-threatening, 
which occur during general anaesthesia Since 1977 patients 
at our hospital who have had severe anaesthetic reactions 
have been skin-tested to determine drug sensitivity. After two 
deaths attributed to suxamethonium in Auckland in 1982, a 
study of known sensitive patients was undertaken, initially to 
determine whether ‘Ethycholine’, the only suxamethonium' 
chloride available in New Zealand, differed in provoking 
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Buffler, P.A., Pickle, L.W., Mason, T.J. and Contant, C., "The 
Causes of Lung Cancer in Texas," Lung Cancer: Causes and 
Prevention , eds. M. Mizell and P. Correa (New York: Verlag 
Chimie International, 1984): 83-99. 

This population-based case-comparison interview study 
examined individuals in six Texas counties "to evaluate the 
association of lung cancer with occupational and other environmental 
exposures." Only cases with histological or cytological 
confirmation were included in the interview phase. A total of 935 
cases (460 females, 475 males) and 948 frequency-matched controls 
were interviewed. In excess of 75% of the interviews in each 
category were with proxy respondents (next-of-kin). 

Adjusted (for personal smoking status) odds ratios for 
nonsmokers living with a household member who smoked regularly 
were 0.52 (95% Cl 0.15-1.74) for males (based on 5 cases, 56 
controls) and 0.78 (95% Cl 0.34-1.81) for females (33 cases, 164 
controls). The authors reported no statistically significant trend 
for increased risk with increased years of living with a smoker in 
females; they noted a suggestion of increasing risk in males, but 
noted their small sample sizes as well. None of the RRs reported 
in this part of the analysis was statistically significant. 

Statistically significant increased ORs were reported 
for males employed in construction, chemical, metal and 
transportation industries, and for females employed in clerical 
occupations. 
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Preface 


. The main cause of lung cancer is cigarette smoking: about that the scientific 
work reported in this book leaves no doubt. Approximately 90% of the deaths 
from lung cancer and almost one-third of the deaths from cancer of all kinds can 
be traced directly to smoking. In 1982. about 129.000 Americans died from 
smoking-related cancers, according to estimates from the Office of Smoking of 
the U.S. Department of Health and Human Services. But cancer is not the only 
disease smokers have to fear: the habit also causes elevated rates of heart 
disease. 

According to research reported in this volume, about one in four regular 
cigarette smokers will be killed before their time by the habit. And the magnitude 
of the problem is greater than usually is realized. Of every 100 healthy young 
male smokers in England, statistics predict that one will die a victim of violent 
aime, two will be killed in traffic accidents, and 25 will die from a disease 
brought about by cigarettes. Similar proportions of deaths wilt occur in the 
United States. Women are quickly gaining equality with men in the lung 
cancer arena: in 1982. lung cancer surpassed breast cancer as the leading cause 
of cancer deaths among women in eight states. The pattern, which is believed 
to be nationwide, is attributed to an increase in smoking which began among 
women 50 years ago. 

The cost for smokers is high in terms of dollars as well as health. In 
Louisiana, where 2,100 persons die every year from lung cancer, more than 
$300 million annually are spent on the purchase of cigarettes and medical 
costs and loss of earnings account for approximately $586 million per year. 
The state—especially its southern area—has one of the highest canceT rates in 
the nation, and many of the studies in this volume look at some of the reasons. 

Several papers demonstrate that smoking no longer can be considered a 
persona] habit concerning only smokers. Passive smoking—smoke inhaled 
from nearby smokers—increases the lung cancer rate. Research conducted in 
Japan has demonstrated that nonsmoking wives of heavy smokers suffer a 
lung cancer risk at least twice as great as nonsmoking wives of nonsmoking 
husbands. Research has also shown that radioactive materials are a common 
component of cigarette smoke. Other studies in the book explore the relation¬ 
ships of nutrition, smoking, and lung cancer: a precursor of vitamin A that 
comes from green and yellow vegetables can perhaps lower cancer risks. 
Smoking can work synergistically with occupational exposure to cancer - 
inducing agents to increase dramatically the risk of lung cancer. Studies have 
shown that some individuals may have genetic factors that make them more 
susceptible to certain environmental carcinogens. 
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Cigarette smoking is a form of drug dependence because nicotine is an 
addiction-causing drug. And dgareue smoking is known to cause cancer. The 
addiction to this toxic drug produces many times more deaths than addictions 
to marijuana, morphine, and cocaine combined. Yet those drugs art illegal. 
Why then, one may ask, art cigarettes advertised and sold all over the world? 
When cigarette addiction began about 60 years ago. its deleterious effects on 
health were not known because smoking-induced cancers can take as long as 
SO years to develop. Now, cigarettes are a mukibillion dollar industry with 
extremely well-organized lobbies and advertising efforts. Well over JI billion 
each year are spent on efforts to promote this addictive and deadly drug: that 
sum is more than the total budget of the National Cancer Institute. 

What can be done? Some of the research in this volume explores the 
alternatives. Abolishing smoking, of course, is unrealistic, but other efforts 
h61d promise. Reducing tar in cigarettes may, over the years, reduce cancer 
rates, but in absolute numbers, lung cancer deaths are likely to go on increas¬ 
ing well into the twenty-first century due to saturation marketing efforts and 
increases in absolute numbers of smokers. Public education efforts about the 
deadly effects of smoking are inadequate at the present time and could be made 
much more effective. And legislation—with higher taxes—can make a differ¬ 
ence. In Finland ambitious new laws were enacted in 1977: these laws prohibi¬ 
ted advertising and sales promotion of cigarettes; forbade smoking in all 
public places except in designated areas; outlawed the sale of tobacco products 
to persons under 16 years of age; reserved money from tobacco tax revenue for 
developing health-oriented government tobacco policy; and made the govern¬ 
ment responsible for establishing the limits of harmful components in 
tobacco products. Finland now leads the world in reducing lung cancer 
deaths, especially in younger individuals. 

The best way to change smoking patterns, which would automatically 
affect lung cancer occurrence, is to convince young people never to begin 
smoking. Parents must be aware of their responsibilities as role models and 
schools should make a health education program emphasizing the hazards of 
smoking a pan of instruction from kindergarten through college. 

The college students from Tulane’s Chapter of Alpha Epsilon Delta, recog¬ 
nizing the hazards of smoking, helped with various phases of the conference 
and continue to sponsor antismoking activities. In fact, plans for this book 
began when Alton Octuner became an honorary member of AED (the 
National Pre*Medical Honor Society). We were seated around a banquet table 
in a New Orleans garden district restaurant when the International Lung 
Cancer Update Conference was first discussed. Dr. Ochsner planned to present 
a short history of lung cancer at the conference, for as he told us . . . . this 
disease has gTOwn up with me. It did not exist when I was a medical student. ’* 
Unfortunately Alton Ochsner died before the conference convened, so this 
volume lacks his historical perspective. Nevertheless, this book is dedicated to 
the memory of Alton Ochsner and we were pleased to have his son. John 
Ochsner. participate in his stead. We gratefully acknowledge the continuing 
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aid of the student members of AED and their antismoking efforts; as well as 
the help of Diana Pincklev, Director of Tulane University Relations, and her 
efficient staff for their aid in cover design and various aspens of produnion. 
The organizers of the conference are especially indebted to Lorraine Mizell. 
whose untiring work helped make the meeting a success and whose continu* 
ing efforts and administrative expertise helped produce this monograph. 

The conclusion is clear: cigarette smoking causes lung cancer. If scientists 
and concerned citizens can communicate that simple message to the public, 
the cigarette advertising salvos and lobbying efforts may all be for naught. 
There will then be hope of controlling this disease. 

Merle Mizell, PhD 
Pelayo Correa, MD 
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As a result ofbringing ;he world’s authorities on lung cancer research together 
in New Orleans to present and exchange research findings about the suxe of the 
an in this field, the world has seen that Louisiana is seriously concerned about 
this dread disease and intends to promote scientific research in order to address 
this problem. Therefore the state s image with the scientific communiry has been 
enhanced worldwide. 

Louisiana ’* dtiamj have benefited from this conference because they received 
the most current and reputable advice from the foremost experts in the field 
about what they can do to enhance their chances of living lung-cancer-free Lives. 
They learned that this disease is largely self-inflicted. 

Finally the scholars, scientists, and medical practitioner* in Louisiana’s insti¬ 
tutions of higher learning, as well as the srientific communiry outside our colleges 
and universidev have benefited from the opportunity to exchange informadon 
with, ask questions of and interact with the experts who participated in this 
conference. 

The International Lung Cancer Update Conference was a tremendous success, 
and we at the Board of Regents are extremely pleased to have been a pan of iu 

WUiiam Arcmoaux* PhD 
Commissioner of Higher Education 
Louisiana Board of Regents 


Sponsoring a conference is an uncommon event for the Louisiana Board of 
Regents’ Research and Development Program. Generally only research projects 
which address issues that are of particular concern to the state (eg. hazardous 
waste, economic development, wetlands, the state’s high incidence of cancer) are 
supported with these state-appropriated funds. Since one of the goals of this 
program, however, is to upgrade the quality of research in Louisiana's institu¬ 
tions of higher learning, the Board of Regents and its Advisory Committee on 
Research and Development decided that sponsorship of this conference not only 
was appropriate, but also would be a decided investment in the future of quality 
cancer research in the state. 

In sponsoring this conference, the state provided its scientists a rare and 
perhaps unique opportunity to learn from and exchange ideas with the world’s 
foremost authorities in the lung cancer field in a convenient location and forum. 
The knowledge and informadon the state's scientists gleaned as a result of this 
conference should stimulate interest in this area, as well as promote the submis¬ 
sion of research applications to the R&D Program that are at the forefront or 
knowledge in this field. 

The response to this conference from the Louisiana scientific and medica 
communities was overwhelmingly positive. The Board of Regents was fortunate 
that the organizers of the conference were responsible and talented individual! 
who undertook this task in a serious and dedicated manner. Their hard work ant 
combined talents, in conjunction with the outstanding speakers and excellfcn 
scientific presentations, made the conference an unequivocal success. On behal 
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of the Board of Regenu and its Advisory Committee on Research and Develop¬ 
ment. we thank these individuaJj for their contriburionj not only to the R&D 
Program but also to the continued adva;*..emeni of knowledge in this state. 

PrisdUa Kilcrtast, PhD, Director 
Research and Development Pro g ram 
Louisiana Board of Regents 


The Board of Directors and staff of the Cancer Association of Lo uisia na. Inc. 
and the Cancer Association of Greater New Orleans, Inc a United Way agency, 
are very proud to have been involved in the planning and coordination of the 
International Lung Cancer Update Conference held March 3-5, 1983. 

Many of the papers presented in the monograph reviewed the smoking habits 
and the epidemiologic trends in lung cancer incidence and mortality in the 
United States Europe, and Japan. They all repeatedly emphasized the impor¬ 
tance of cigarette smoking as the major causative factor in lung cancer. 

Environmental hazards (eg. air pollution and asbestos) and host factors (eg, 
genetics and nutrition) play a small role in the overall etiology of lung cancer. 
The most important conclusion of the International Lung Cancer Update 
Conference is that an international emphasis should be placed on smoking 
cessation programs aimed not only at high-risk adult populations but more 
importantly at all adoles cents 

The only rational approach is to prevent lung cancer by getting individuals to 
either stop smoking or neveT to start to smoke cigarettes. 

Robert C. Weilbaecher, MD, President 
Cancer Association of Greater Sew Orleans, Inc 
Cancer Association of Louisiana, Inc 


With the high incidence of lung cancer in Louisiana, it was very appropriate 
for New Orleans to be selected as the host city for the International Lung Cancer 
Update Conference. The Cancer Association of Louisiana and the Cancer 
Association of Greater New Orleans are glad to cosponsor a conference that 
brings together some of the world’s lung cancer experts. *■ 

Personally. I have appreciated the opportunity to be involved in a program 
that could help resolve some of the health problems of Louisiana's dozens. 

Ruth A Sherwood, Executive Director 
Cancer Association of Greater Sew Orleans, Inc 
Cancer Association of Louisiana, Inc 
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ABSTRACT 


A popularion-based case-com pan son interview study of lung cancer was conducted from 
1979 to 1982 in six Texas coastal counties—Orange, Jefferson, Chambers, Hams, Gal¬ 
veston, and Bra 2 oria—to evaluate the association oflung cancer wuh occupational and other 
environmental exposures. Lung cancer mortality rates in these counties consistently have ex¬ 
ceeded lung cancer mortality rates observed for Texas and the United States from 1950-1969 
to 1970-1975 for both sexes and races (white and nonwhites); 

Histologically and cytoiogically confirmed incident cases diagnosed during the interval 
July 1976 to June 1980 among white male and female residents aged 30-79 yean were ascer¬ 
tained from participating hospitals in the six-county area. Both populationfbased and de¬ 
cedent comparisons were selected and matched on age, race, sex, region of residence, and 
vital status at time of ascertainment. 

The exposures of primary interest in the study oflung cancer are those associated with oc¬ 
cupation (employment in specific industries and occupations) in conjunction with toba cc o, 
alcohol, diet, and residential exposures. 

Kiy Worrdi: Smoking history, petro c hemical industry, histologic types, construction 
workers, chemical manufacturing, transportation 

Introduction and Background 


Data presented by Doll and Peto (1) and related reports (2) indicate that 
respiratory cancer sites, dominated by lung cancer, show the most dramaric in¬ 
creases of all cancer sites over the past 30 years. - 

of respiratory cancer has been-we&t documented. In addition, lung cancer is 


t *964 v#nog Cwm» «*mctiona rc 
us* Corcsr Coum one PiMnnon 

83 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 


2023512639 



fi a m ac A., B uttm*. 'Jndc Wfcmj PfckJ*. Thomas J Mosoa «t at, 


54 

recognized u possibly the most important work-related cancer However, the in¬ 
teraction between smoking and occupational exposures and the increased nak that 
may be attributed to an occupational exposure has not been very well characterized 
for a large number of workplace exposures. 

A population-based case-comparison interview study of lung cancer, obtaining 
detailed occupational histories, was conducted in six Texas coastal counties where 
lung cancer mortality rates were elevated (3). Figure 1 shows the location of the 
counties of Orange, Jefferson, Chambers, Brazona, Galveston, and Hams, a 
highly industrialized area where Houston is located Approximately 25% (3.5 
million) of the total state population in 1980 resided in this southeastern coajtaf 
area, the majority (77.5%) in Harris County. 

Nevdy diagnosed, histologically confirmed cases of lung cancer in white females 
(including Hispanic) were ascertained from July 1977 through June 1980 in Harris 
County (3 years) and from July 1976 through June 1980 for the surrounding five 
counties. Similarly,, cases among white males (including Hispanic)! were ascer¬ 
tained for four years ( July 1976 through June 1980) for the five less urban but in¬ 
dustrialized counties, excluding Harris County Background lung cancer mortality 
rates for white males and femalfes were examined by Texas State Economic Area 



Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Figure 2. Lung cancer mortality 1970-1975 for white male*. 

(SEA) for the time period (1970 to 1975*) immediately proceeding the case- 
comparison study. As shown in Figures 2 and 3, these maps consistently document 
the significantly higher lung cancer mortality rates observed earlier for both white 
males and white females in these Texas coastal coumies. The dark areas along the 
upper Texas coast are the Beaumont SEA (Orange and Jefferson counties), the 
Houston SEA (Harris County), and the Galveston SEA (Galveston County). Age- 
adjusted mortality rates (adjusted to the 1960 United States population) in these 
areas are in the top 10% of rates for SEAs in the United States and are significantly 
higher than the white male or white female lung cancer mortality rate for the total 
United States population. For while females in Harris County, this excess was 
notable for both the rate and the tread in the rate from 1960 to 1975 (4) For all 
ages, combined, the overall excess in lung cancer mortality in the Texas study area 
is approximately 30~40%, but this is considerably greater for some age groups. 

Occupational and industrial exposures of importance for residents of the Texas 
coastal area include those associated with shipbuilding and repair, chemical and 


1 Excluding death* for 1972. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 


2023512641 















56 


Patrice A. ButtV Uroa Wifcamj Pekia Thornes j Mcso^. et aii 



Dit1*r*nt From U.S. 

Figure 3. Lang canceT mortality 1970-1975 for white females. 

petr-vchemical manufacturing, petroleum refining, construction: and metal in¬ 
dustries. The largest United States based chemical and synthetic rubber production 
facilities are located in the study area, so a high proportion of the working popula¬ 
tion currently is employed or has been employed in these industries. For some of 
the smaller counties, such as Orange and Jefferson, where a single industry is 
dominant, as high as 27% of the working population reported being currently 
employed in chemical and allied products manufacturing compared with 2% for 
Harris County (5). 


Methods 

Histologically confirmed incident cases of lung cancer diagnosed among white 
male and female residents (including Hispanic) of the study counties for the 
designated time intervals (July 1977 through June 1980 for females in Hams 
County and July 1976 through June 1980 for males and females in other counties) 
were ascertained by review of hospital and state records. Hospitals in the study area 
th *r were not already participating in the Statewide Cancer Reporting Program 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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were contacted and liked to partiripaie in the study. Population-based and dece¬ 
dent companion subjects were selected from state and federal'records and matched 
to cases on age, nee, sex, vital starus at time of ascertainment, and county of 
residence (Harris County or other five counties): Hispanic study subjects were 
identified systematically by use of an algorithm to identify Spanish surname. 
Medical records were abstracted; by state-trained abstractors to obtain relevant 
disease and demographic data. Following contact with the family physician (for 
cases only), personal interviews were conducted with study subjects or with the 
next of kin of decedent cases and comparison subjects, using established criteria for 
selecting the most appropriate next of kin respondents. Interviews were conducted 
by trained interviewers in the home using a standardized interview protocoil 
Detailed information regarding the primary exposures of interest was collected, 
specifically smoking history, work history, residential history, and drinking 
history. 

Industries of employment were coded to the Standard Industrial Classification 
(SIC) (6) and occupations were coded using the Dictionary of Occupational Ttilc (7). 
The Mantel-HaenszeJ summary chi-square and odds ratio statistics were calculated 
(8). Confidence intervals (95% ) were calculated using the method of Miemnem (9). 


Results 

A totalof 56 of the 67 hospital* in the six-counry Texas study participated in the 
study, including all of the seven large hospitals (500 or more beds). Ten of the 11 
smaller hospitals that did not participate were located in Harris County. Therefore 
we were able to ascertain 92.2% (1520 cases) of the total 1649 incident white malt 
and female lung cancer cases (including Hispanic) estimated for the 3- to 4-year in¬ 
terval (mid-1976 or 1977 to mid-1980). The number of incident cases was esti¬ 
mated by adjusting age-race-sex-county mortality rates by population growth and 
an incidence: mortality ratio of 1.35:1.0. Case ascertainment was higher for resi¬ 
dents of counties other than Harris County, 97.2% vs 82.1 % (Table 1). A total of 
766 female and 754 malt cases were ascertained representing, respectively, 88.7 
and 96.1 % of the total estimated incident cases ascertained Hispanic females ap¬ 
pear to be poorly ascertained (38.1 %); but this may be related to the classification 
based on Spanish surname which may not be an effective technique for ascertain¬ 
ing mamed Hispanic females. 

All ascertained cases will be used for determining age-race-sex and county lung * 

cancer incidence rates for the study area. A total of 88.9% of the ascertained cases 
were included in the interview study. Some cases (110, or 7.2%) lacked histologic 
or cytologic confirmation of lung cancer and were ineligible for the case- 
comparison study . For the majority of these cases (79, or 71.8%) the basis of the 
lung cancer diagnosis wai radiologic or clinical evidence. There was insufficient 
diagnostic information available on the remaining 31 cases. Additional losses of 
study subjects in the case-comparison study were related to race and residential 
eligibility criteria; unable to locate; moved out of inteiview area; physician. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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TabU 1. Lung cancer case ascertainment in Texas irudy. 

By sex, ethnic group, and area, 1976-1980 

Number Number Nnabe 

whnitwl Meguiftid* (%) tun LDierrSrw*d h 


White Females 


Anglo 

822 

750 (91.2) 

449 

Spamab surname 

42 

16 (38.1) 

IT 

Total 

864 

766 (88.7) 

460 

While Males 

Anglo 

767 

730 (95.2) 

460 

Spanish surname 

18 

2+ (133,3) 

15 

Total 

785 

754 (96.1) 

475 

Area 

Harris County 

567 

468 (82.1) 

275 

(female* onJy. 

1977-1980) 

, Other counties 

1082 

1052 (97.2), 

660 

Total 

1649 

1520 (92:2) 

935 


‘includes tiO cuci without hmo*ofv confirmation and art additional 13 cues munated to be ineisfibk. at terms o< 
race snd readme* cnims 

uciudn cuei mehfibk tv* loeaied. refusals bv physician, hospital, or wudv subject and cues inter v iew ed and 
subsequently identified u inehpbk or data ro be of poor quality 

Table 2. Texas lung cancer study population by sex, studv group, and ethnicity 


Study group 



Cases 

Controls 

Total* 

Total 

Female 

460 

482 

942 

Male 

475 

466 

941 

Total 

935 

948 

1883 

Spanish surname 

Female 

11 

20 

31 

Male 

15 

19 

34 

Total 

26 

39 

65 


hospital, and subject refusals; and poor quality interview data. Overall srudy sub¬ 
ject refusal rates were 7.7% and' 10,7% for decedent cases and controls respec¬ 
tively, and 13.5% and 20.6% for living cases and controls, respectively. A total of 
935 interview* was completed with eligible cases (460 females and 475 males) and 
948 interviews with frequency matched comparison subjects (Tablh 2) Included in 
these totals are 26 Spanish surname cases and 39 comparison subjects Separate 
analyses are not presented at this time for these study subjects. 

The average duration of time study subjects resided in the county of diagnosis or 
in the six-county study area is over 25 years for all srudy groups. The majority of 
both male (86%) and female (82%) cases were decedent cases and were slightly 
older at time of diagnosis than the living cases (Tables 3 and 4) . The distribution of 
age at diagnosis is compared for male and female study groups m Figure 4 A 
higher proportion of the female cases was diagnosed before age 60 (45.4%) than 
male cases diagnosed before age 60 (34%)i 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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Table 3. Number and percentage of male lung cancer caae* 
bv age ai diagnoii* and type of respondent, Texas, 1976 to 1980 






Type of respondent 



TotaJ 




Self 



Next of kin 





Aft at 


Cottrell 

Ciiti 

Controls Cam* 

Control* 

(bifaoiii 

(7"") 

No 

% 

No 

% 

No 

% 

No 

% No 

% 

No 

% 

JO-39 

1 

1.3 

1 

1.6 

3 

0.7 

2 

0 5 4 

0.8 

3 

0.6 

40-49 

5 

7.5 

7 

10:9 

26 

6.9 

34 

8.3 33 

7.0 

41 

8 6 

S0-S9 

23 

34 3 

22 

34 4 

102 

25.0 

98 

24.4 125 

26.2 

120 

23.7 

60-69 

31 

47.0 

23 

35 9 

165 

40.4 

164 

40.6 196 

41.3 

18 7 

40.2 

70-79* 

7 

10 6 

11 

17.2 

110 

27.0 

104 

23.9 117 

24.7 

11.5 

24.7 

Total) 

67 

100:0 

64 

100:0 

408 

100.0 

402 

100.0 

475 

100.0 

466 

100.0 



Table 4. Number and percentage of female lung cancer case* 
by age ai diagnosis and rype of respondent, Texas, 1976 to 1980 






Type of respondent 



Total 




Self 



Next of kin 





Aft it 

Cases 

Control* 

Cases 

Controls Cases 

Control* 

diafneai) 

(yean) 

No 

% 

No 

% 

No 

% 

No 

% No 

% 

No 

% 

30-39 

0 

0.0 

3 

2.6 

6 

1.6 

5 

1.4 6 

1.3 

8 

1.7 

40-49 

9 

11.1 

12 

10.3 

40 

10.6 

50 

13.7 49 

10.6 

62 

12.9 

50-39 

36 

44.4 

55 

47.4 

118 

31 1 

104 

28 4 154 

33 5 

159 

33 0 

60-69 

24 

29.6 

34 

29.3 

153 

40.4 

135 

36 9 177 

38.5 

169 

33.1 

70-79- 

12 

14.8 

12 

10.3 

62 

16.4 

72 

19 7 74 

16 1 

84 

17 4 

Tot all 

81 

100.0 

116 

100.0 

379 

100.0 

366 

JOO.O 

460 

100.0 

482 

1000 


Proportion* of male and female cases and comparison subjects using tobacco, 
cigarettes, alcohol, or who “ever lived with household member who smoked 
regularly” are compared in Table 5. Ninety-seven percent of the male cases and 
91% of the female cases reported ever smoking cigarettes but a higher proportion 
of the female than male cases reported smoking cigarettes currently, 68% vs 54%. 
Proportions of heavy smokers and use of alcohol (ever) were higher for cases than 
comparison subjects and for males than females. An extremely high proportion of 
both female c ase s and comparison subjects report having lived with a household 
member who smoked regularly, 93% vs 88%. 

Although the partems of risk differed for males and females (Table 6)^ the odds 
ratios for all smoking variables were statistically significant at the p ■ .05 level. 
Among males, ex-smokers had a risk higher than current smokers, whereas in 
females the risk was lower in ex-smokers. The highest odds ratio for females was 
observed for current smokers, 7.9 vs 5.0 for ex-smokerv Odds ratios for die ac- 


ro 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Figure 4. Age distribution (age ai diagno*is)ifor male and female srudv subject*. Texas Jung 
cajicer study, 1976-1980 Clear columns, cases; shaded columns, controls. 


cumulated lifetime cigarette dose, expressed as pack-years, were higher for males 
in the low and moderate categories but associated with a similar gradient in both 
males and' females. No difference in risk was associated with the use of filtered 
cigarettes for either maJei or females. 

The role of “passive smoking” in contributing to risk of lung cancer was exam* 
ined (Tablfc 7). In this analysis the crude ^or unadjusted) odds ratio are increased and 
significant for both males and females, I 4 and 2. I rrespectively. However, when the 
confounding effect of individual! subject smoking was controlled by stratifying the 


Table 3. Proportion of cases and control! reporting u*e of tobacco, 
cigarenes and alcohol by sex, Texas lung cancer study. 1976-1980 



Male* 

Female* 

Gaaca 

Control* 

Caae* 

Control* 

Tobacco (rvrr) 

0:99 

0.90 

09li 

O'59 

Cigarette* (ever) 

0.97 

0:80 

0 91' 

0 59 

Cigarette* (current) 

0.54 

0 47 

0:66 

0 38 

Cigarette* (light) 

0 08 

0 10 

0;08 

0 17 

Cigarette* (heavy) 

0 45 

0.29 

0.34 

0 13 

Alcohol (ever) 

0.86 

0 81 

0 78 

0 63 

Lived with * smoker 

0.76 

0:7a 

0 93 

0 88 


ro 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Table 6. Oddi ratio** associated with imoking variable* 
for male* and female*. Texas lung cancer study, 1976-1980 



Maks 

Females 

Ever srooktd 

10 12 

6.99 

Current msokrr 

9.59 

7.99 

Ex'tmoker 

10 85 

5.00 

Pack-year* 

Urn (0-35) 

6.24 

321 

Moderate (36-65) 

9.39 

7.99 

High (64 *): 

13.05 

13.35 

Filtered cifarene* 

Ye* 

9 39 

7.11 

No 

10.25 

6:06 

Both 

12.27 

7.09 


*AH odd* ratio* agmficani *i p < OS 


male and female study groups into smokers (ever) and nonsmokers (never) and ex¬ 
amining the adjusted odds ratios, there was no significant increase in risk associated 
with passive smoking. In fact, the odds ratios for nonsmokers living with a regular 
smoker were not increased for either males or females, 0:52 and 0.78, respectively. 
However, odds ratios for smokers living with a regular smoker were increased, al¬ 
though not significantly, 1.28 and 1.80 for males and femalts. The overall odds ra¬ 
tios (adjusted) associated with passive smoking were only slightly increased and not 
significant for either males or females, 1.2 and 1.3 . respectively. When the possibility 
of a “passive smoking” effect was examined among nonsmokers by number of years 
lived with a regular smoker, there was very little difference in risk for females who 
lived with a regular smoker for 0-32 yean (Table 8). The odds ratios for males sug¬ 
gest an increase by are based on smaller numbers than the analysis in females. 


Table 7 . Odd* ratio* for passive smoking (household member smoked 
regularly) m Texas male and fenaie lung cancer studies, 1976-1980 



Case 

Yes 

Control 

Case 

No 

Control 

Odds 

ratio 

95 % 

Confidence interval 

X 1 

Males 








Crude 

363 

329 

93 

119 

1.41* 

1.04, 1.92 

4 8 

Seif ever smoked 








No 

5 

56 

6 

34 

0.32 

0.15, 1.74 

1.2 

Yes 

357 

273 

87 

65 

1.28 

0.91, 1.79 

2.0 

Overall (MOR) 





1.20 

0.87, 1.63 

1 18 

Female* 








Crude 

429 

425 

24 

51 

2 12* 

1.29, 3.50 

9.05 

Self ever smoked 








No 

33 

164 

8 

32 

0.78 

0.34. 1.81 

0j3 

Yes 

396 

260 

16 

19 

1.80 

0 92, 3.58 

3.0 

Overall (MOR) 





1.30 

0.78, 2.18 

1.0 


*p < 05 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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Table 8 . Odd* ratios associated with'passive smoking 


Inr live with bouaehoid 
acabcr who smoked 

Number 

Odds 

ratio 

Confidence 

ifitCmJ 


Make 

Total novmoken 

61 

0.32 

0 13. 1.7.4 

1.2 

0-32 yean 

♦9 

0 40 

0 10: 1 38 

1.8 

33* yean 

10 

1 36 

0.30: 8.03 

0 3 

Females 

Total fleeumoker* 

201 

0.78 

0 34. 1. Bl 

0.3 

0-32 yean 

97 

0.62 

0 24. 1.63 

0.9 

33* yean 

99 

0 93 

0.38. 2 28 

0.0 


Histologic types of lung cancer were classified according, to the World Health 
Organization (WHO) classification (10). The four major cell rvpes account for 
75-65% of the cases in both the male and female series and! the ceil type distribu¬ 
tion bv age group is shown for males and femalts in Table 9 Adenocarcinoma j 
the predominant lung cancer cell type in both young (30-49 years) males and 
females, comprising 37.8% (males) and 38:9% (females) of all lung cancers among 
pe-sons aged 30-49 years at diagnosis. There is a marked shift with age in this pat¬ 
tern such thax for both males and females aged 70 or older at diagnosis the 
predominant ceil rvpe is squamous or epidermoid (accounting for 40,5% of all 
cases among males and 31.0% among females). Overall, squamous was the 
predominant cell type among males (42.2%) and adenocarcinoma among females 
(35.5%). These partems held for both smokers and nonsmokers except for 
nonsmoking males, in whom 6 of 11 (54.5%) cases were adenocarcinoma. 

The risk associated with smoking was examined by cell rype, specifically odds 
ratios for smoking categories within the adenocarcinoma senes compared with 
nonadenocarcinoma cases (Tables 10 and 11). The odds ratios for smoking 
categories based on pack-years were all significant, emphasizing the increased risk 
of lung cancer (all types)associated with smoking. However, the gradient of risk, in 
both malts and females, was markedly different for adenocarcinoma compared 
with nonadenocarcinoma (all other lung cancer) cell types. There were 1,04 cases of 


Tabic 9. Male and female lung cancer cases bv 
histologic type and age. Texas. 1976-1900 


Cell type 



Males 





Females 



50-49 

year* 

50-69 

years 

70* 

years 

30- 

49 years 

50-69 

years 

70- 

year 

No 

% 

No 

% 

No 

% 

No 

% 

No 

% 

No 

* 

Squamous 

8 

21.6 

112 

34 8 

47 

40.3' 

11 

20 4 

74 

22.6 

22 

31.r 

Small ceil 

4 

10 8 

64 

20 l 

16 

13 8 

10 

18 3 

92 

281 

11 

is: 

Adenocarcinoma 

14 

37 8 

73 

22:9 

17 

14.7 

21 

38.9 

99 

3013 

19 

26 l 

Large cell 

2 

5 4 

19 

6.0 

9 

7 8 

4 

7 4, 

11 

3 4 

3 

4 : 

Other 


24 4 


16 2 


23.2 


14 8 


15'7 


12 ! 

Total 


100.0 


100 0 


100 0 


1000 


lOC'O 


100:: 


Source: https://www.industrydocuments.ucsf.edu/does/sypx0000 
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Table 10. Odds ratios awocmed wn)i smoking for lung cancer 
cell types in main. Texas lung cancer study, 1976-1980 


Cell type 

Smoking 

category 

(pack-year*) 

Odd* 
rmlio 

CooRdmce 

isierral* 

X* 

Adenocarcinoma 

Low 

3 85 

1 44. 1031 

8 04 


Moderate 

4 45 

1 72. 11 48 

10 93 


High 

5 38 

2.14. 13.56 

15.21 

Non ad c noc am nom a 

Low 

6 60 

2.75; 13.84 

21.57 


Moderate 

J l .30 

4.87, 26.19 

43.75 


High 

J3 4li 

6,73. 35.25 

63 34 


Tabic 11. Odds ratio* associated with smoking for lung cancer 
cel) types in females. Texaj lung cancer study, 1976-1980 

Smoking 




category 

Odd* 

Coo R deuce 


Cell type (pack*year*) 

ratio 

is tore ala 

X 1 

Adenocarcinoma Low 

2 16 

1.18.. 3 96 

6.37 

Moderate 

4 32 

2 40, 7.79 

26.11 

High 

7 80 

♦.28. 14.20 

52.93 

Nonadenocarcmoma Low 

4.17 

2.34. 7.43 

25.80 

Moderate 

10.97 

6.27. 19.20 

86.87 

High 

18 90 

10.61, 33.67 

128.13 


adenocarcinoma in the male senes and 139 in the female series. A much steeper in¬ 
crease in risk associated with lifetime cigarette dose (pack-years) is observed for all 
other lung cancer cell types compared to adenocarcinoma. These panemj are sum¬ 
marized in Figure 5. 

Preliminary analyses of the detailed work histones is based on the usual occupa¬ 
tion and usual industry of employment as reported or as sum roamed from the 
work history for seif and spouse. Examination of the work histories indicates that 
approximately 787c of the study subjects spent more than half of their reported 
working time employed in the occupation reported as their usual occupation. Usual 
industry' of employment was determined by selecting the industry in which a sub¬ 
ject was reported to have been employed for the longest duration of time. Odds 
ratios, adjusted for smoking (ever/never) were determined to identify whether an 
increased risk was associated with employment in a given occupation or industry 
for both males and females. Using the Profesiional/Technical category as a referent 
lor males (odds ratio - 1), none of the odds ratios for the other occupational 
categories was significantly increased (Table 12). Odds ratios (OR) for usual in¬ 
dustry of employment were similarly calculated using the sales category (SIC 
50-59) as the referent (OR • TO) (Table 13). Significantly elevated odds ratios 
were observed for several industrial categories, specifically construction (SIC 
15-17), chemical manufacturing (SIC-28); metal manufacruring (SIC 33-34), and 
transportation (SIC 40-49). In addition, an elevated odds ratio (OR - 2.44) of 
borderline statistical significance (at the .05 level) is observed for oil and gas extrac¬ 
tion (SIC 13). 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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Figure 5. Odds rariof associated'with smoking by lung cancer ceil rype 

The majoriry (approximately 60%) of the females reported their usual occupa¬ 
tion as housewife. Using this category as the referent (OR - 1.0), smoking- 
adjusted odds ratios (ever/never) were calculated for the remaining categories 
(Table 14), Although there are several categories with elevated odds rarios, only the 
odds ratio for the clerical category (1,57) is significant. The odds ratio for the serv¬ 
ice category (1.57) is similarly increased; and of borderline statistical significance. 


Table 12. Adjusted* odds rarios for usual occupation 
in Texas male lung cancer study, 1976-19B0 


Occupation 

category 

Total number 
in category 
(cue* and controls) 

Odds 

ratio 

Confidence 

interval 

X* 

Gencal/Saies 

94 

0 6! 

0.36; 1.04 

3.33 

Service 

50 

1.12 

0 60: 2 09 

0 13 

Agriculture 

39 

0.89 

0 44. 1 84 

0 09 

Processing 

77 

0.80 

0.47, 1 38 

0 63 

Machine trades 

77 

1.37 

0 78. 2:39 

1,19 

Bench work 

14 

1 04 

0.34, 3.19 

0 0. 

Structural work 

273 

1 46 

0 96. 2.20 

3 15 

Miscellaneous 

140 

0.89 

0 55. 1 44 

0 22 

Profess i onal/Tech n teal 

157 

1 00 

— — 

— 


*Adju*ed for imo4an| (rv*r'never): 


Source: https://www.industrydocuments.ucsf.edu/doGs/sypxOOOO 
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Table 15. Adjusted' odds ratios for uiuaJ industry of 
empJbyment in Texas male lung cancer study, 1976^1980 


Industry 

category (SIC number) 

Total number 
ia category 

Odds 

ratio 

CocCdencc 

interval 

X* 

Agriculture (01-09) 

30 

1.64 

0.70. 3.83 

1.31 

Oii/gmi extract (13) 

n 

2.44 

1.00. 5.97 

3 82 

Other mining (10-12, 14) 

8 

0.72 

0.19. 2.80 

0.22 

Construction (15-17) 

150 

2.56* 

1.49. 4.41 

11.50 

Chemical (28) 

60 

2.16* 

110, 4.24 

5.04 

Petroleum (29) 

178 

1 54 

0i9l, 2.60 

2.63 

Metal* (35-34) 

25 

3 38 b 

1.36, 8.39 

6.90 

Shipbuilding (373) 

27 

1.91 

0.83, 4.42 

2.29 

Other manufacturing 

52 

1-55 

0.77, 3.12 

1.51 

(20-39 minus above) 

Traasportauoe (40-49) 

120 

2.sr 

1.47, 4,52 

10.88 

PereoaaJ services (60-69, 

65 

1.73 

0.91, 3.29 

2.76 

•0. 91-97) 

Profewional/Covemmental (70-79. 81-87) 

85 

1.34 

0.73. 2 44 

0.91 

S»Ja (50-59) 

97 

1.00 

— “ 

— 


'\dju««d for smoking (ev*r/twver). 
% < .05 


Table 14. Adjusted' odds ratios for usual occupation 
in Texas female lung cancer srudy, 1975-1980 


Occupation 
' eacefory 

Total number 
ia category 

Odds 

ratio 

Confidence 

interval 

x» 

Qencai 

161 

1.57* 

1.07. 2.31 

5.27 

Service 

88 

1.57 

0.96, 2.57 

3.22 

Agriculture 

3 

0.74 

014, 3.92 

0.12 

Pt Deeming 

2 

4.22 

0.43, 41 33 

1.53 

Machine trades 

2 

2.66 

0.45, 15.93 

1.15 

Bench work 

11 

1.67 

0 47. 5.97 

0:62 

Structural 

2 

5.22 

0:79, 34 59 

2 93 

Miscellaneous 

8 

2.27 

0i52, 9.98 

1 18 

ProfewonalTTechmcaJ 

110 

115 

0:75, 1.76 

0 40 

Housewife 

551 

1 00 

— — 

— 


*Adju*«d for noting \ev«r/never). 

p < .05 


There were too few observations in the remaining categories for a meaningful 
analysis. A similar analysis of usual industry of employment for females indicated 
no categories of concern except for the possible exception of the increase noted for 
the category of other manufacturing (Table 15). 

Smoking-adjusted odds ratios were also examined for the usual occupation and 
industry of employment for the spouses of both males and femalfcs. The only 
significandy increased odds ratio observed was for the usual industry of employ¬ 
ment for spouses of female lung cancer cases. The Construction industry , with 146 
cases and controls reporting this as the usual industry for their spouse, was 
associated with an increased odds ratio of 1.74 (1.04, 2.92; x* • 4.40). 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Tabic 15. Adjusted* odds ratios for usual industry of employment 
in Texas female lung cancer study. 1976-1960 


Industry 

Total number 
is category 

Odds 

ratio 

Confidence 

interval 

X* 

Afncuiimr 


6 

0.91 

0.24. 3.53 

0 02 

Oil/gas extract 


4 

2.01 

0.37.,, 10. 84 

0.66 

Other mining 


0 

— 

— — 

— 

Construction 


2 

4 95 

0.75. 32 69 

2 76 

Chemical 


2 

3 93 

0.40. 39 06 

t 37 

Petroleum 


6 

0.43 

0 91. 2 00 

1.16 

Metals 


2 

3 93 

0.40. 39 06 

1.37 

Shipbuilding 


2 

3.93 

0 40 . 39 06 

1.37 

Other manufacturing 


23 

2.70 

0.95. 7 67 

3 50 

Transportation 


12 

0 78 

0 22. 2:76 

0 15 

Service* 


74 

1.26 

0 75. 2:13 

0 75 

Profeu lonal/Co ve m me n tal 


93 

l 08 

0 69. 169 

0 12 

Sale* 


113 

1.23 

0 SO. I 90 

0 92 

Housewife 


592 

1.00 

— — 

- 

* Adjured for smoiing ievrr'nrverj: 

T»ble 16. Oddi 

ratios 

for household member regularly employed 


in specific industry for Texas lung cancer study, 1 

L976-1980 Males 


Indus try 

Case 

Yea 

Control 

Odds 

ratio 

95 % 

Confidence 

interval 1 

X* 

Asbertoi manufacturing 

6 

2 

2.60 

0 60. M.25 

1 76 

Cement manufacturing 

5 

5 

0.99 

0.30! 3 23 

0 00 

Insulation manufacturing 

4 

1 

2.99 

0 47. 19.04 

1 48 

Coal mining 

11 

4 

2.57 

0.86: 7.71 

3 06 

Shipyard/shipbuilding 

M 

52 

1.11 

0.75. 1.65 

2.27 

Demolition 

5 

3 

1 54 

0.40. 5.93 

0 41 

High-nse construction 

11 

9 

1 19 

0 50. 2 84 

0 16 


Table 17. Odds ratios for household member regulariv employed 
in specific industry for Texas lung cancer srudv. 1976-1980: Females 

Industry 

Yes 

Odds 

ratio 

93% 

Confidence 

interval 

X* 

Case 

Control 

Asbestos manufacturing 

5 

10 

0.55 

0 20. 1 50 

1 29 

Cement manufacturing 

20 

18 

1.17 

0.02. 2:23 

0 24 

Insulation manufacturing 

9 

4 

2.24 

0 73. 6 94 

2.07 

Coal mining 

7 

12 

0 63 

0 25. 1 57 

1 00: 

Sh i py ard/sh i pbu Udi ng 

99 

102 

1.02 

0 75. 1 39 

0 02 

Demolition 

5 

7 

0.77 

0 25. 2 33 

0 02 

Kigb-nae construction 

37 

26 

1.32 

091. 2 55 

2 60 


In addition to these analyses specific questions were asked regarding whether 
anyone in the household ever worked in the following industries asbestos, cement, 
or insulation manufacturing; coal mining; shipyards and shipbuilding; demolition; 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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high-nse construction. For both males and females a large number of cases and 
controls reported having a household mem be*' employed in a shipyard or in ship¬ 
building, but this was not associated with an increased odds rano (1.11 for males 
and 1.02 for females) (Tables 16 and 17). Among males there were no statistically 
significant increases, however, the odds ratios for asbestos manufacturing, insula¬ 
tion manufacturing, and coal mining are increased. Similarly, for females the odds 
rano ij increased for insulation manufacturing and high-rise construction but not 
significantly 


Discussion 

The availability of fairly large numbers of male and female incident lung cancer 
cases and comparison subjects in an interview study with detailed occupational 
hrnones provides an important basis for examining the contribution of occupa¬ 
tional exposures to lung cancer in males and females. Recognising the strong in¬ 
crease in lung cancer risk associated with cigarette smoking, such analyses need to 
control for smoking differences Our preliminary analysis of usual occupation and 
industry of employment with a broad smoking adjustment (ever/never) indicates 
several occupational and industrial associations that need to be pursued in future 
analyses. Specifically , odds ratios are significantly increased for usual employment 
in several industries (construction, chemical, metal, and transportation)for males 
and the clerical occupations for females. In addition, there are several associations 
suggested by increased odds ratios, which are not statistically significant. For 
males, an increased risk is suggested for occupations in the structural category and 
employment in industries related to oil and gas extraction (SIC 13); petroleum 
refining (SIC 60-69), and shipbuilding (SIC 373). For females, occupations in the 
service category and industries in the other manufacturing group are associated 
with fairly stable increased odds ratios. 

Future analysis of these data will examine the possible interaction of smoking 
with occupational and industrial groups and a possible need to employ more 
specific smoking strata. Examination of odds ratios for smoking strata within oc¬ 
cupational and industrial categories suggested that an ever/never smoking 
classification would be sufficient to control for the confounding effect of smoking in 
the examination of overall risks associated with usual employment in specific oc¬ 
cupational and industrial categories as presented here. However, this broad 
classification may not be sufficiendy specific for an examination of interaction of 
smoking with workplace exposures. In these analyses the classification of 
“exposed” within a specific category is based upon the “usual” occupation or in¬ 
dustry of employment rather than “ever employed” in a given work environment. 
The use of the usual pattern may be more conservative in the detection of occupa¬ 
tional and industrial associations and is perhaps the more appropriate designation 
to use for a preliminary examination of the data. As noted, the use of the usual oc¬ 
cupation and industry of employment did introduce some special constraints on the 
analysis of the female patterns in that the usual occupation and industry for over 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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60% of the cues and contrcl was “Housewife.” We will employ a number of 
more specific designations of occupational and industrial vanabirs in future 

analyses. 

Even with these recognized limitations, the suggestion which dearly emerges 
from our data is that there may be a wider variety of workplace exposures 
aaaoaated with substantial increments in the risk of lung cancer than currently 
recognized. In addition, use of the full work history, including dates will surely aid! 
in refining the preliminary associations reported here. 

The relationship of lung cancer cell type with age a: time of diagnosis warrants 
further scrutiny in that the highest odds ratios for the smoking variables were 
observed for the youngest age group (< 57 years at time of diagnosis): The l*rk of a 
“passive smoking” effect when the confounding effect of smoking of individual 1 
study subjects is considered, is not consistent with early reports. Although subse¬ 
quent reports are also not consistent with regard to this association, it may be chat, 
the study population available was not sufficiently large to detea a fairly low level 
effect and that this association needs to be assessed in a considerably larger study 
population. 

These preliminary analyses demonstrate a strong and consistent smoking effea 
in males and females for all types of lung cancer. The risk differentials associated 
with cigarette smoking observed for adenocarcinoma and other lung cancer cell 
types are striking and consistent with findings of others (11) In addition, they 
reemphasize earlier suggestions that perhaps specific environmental'exposures are 
more strongly associated with specific types oflung cancer. In addition; these data 
suggest that perhaps lung cancer is more similar in maJes and females than 
previously regarded and that the observed differentials in risk by sex are principally 
due to exposure differentials. 
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3.6. The effect of environmental tobacco smoke 
in two urban communities in the west of 

Scotland 


NOTICE 
This material; may. b t 
protected by copyright 
law (Title 17 U;S. CoJe). 


Charles R. (Silus, David J. Holt, Victor M. Hawthorne and Peter Botle 


INTRODUCTION 

The question of whether environmental 
tobacco amoke (ETS) can damage health has 
not yet been cleirly answered. It i* known that 
a lighted cigarette emiti more sidestream 
moke than mai nit ream and that the moke 
available for involuntary inhalation contains 
aubftantial amounts of carbon monoxide, tar, 
nicotine, benro(a)pyrenc and other card* 
nogeru, and oxides of nitrogen (1). 

Studies from Japan (21 and Greece (3) have 
ruggened that non-smoking wives of heavy 
smokers have a rwo-fold increased risk of lung 
cancer when corr taxed with non-»moking 
wires of non-smokers. In contrast, analysis of 
data from the prospective study of the Ame¬ 
rican Cancer Society volunteers (4) has sug¬ 
gested that very little* if any, increased risk of 
lung cancer exists when non-arooking women 
married to smoking husbands and non- 
smokers married to non-smoking huibands art 
compared. 

The present study has been carried out in a 
defined population group in an area of high 
incidence (5) of lung cancer with a precisely 
defined population k *>c. It reports lung cancer 
data on both malts and females. 


MATERIALS AND METHODS 

The study eompnae* 16,171 apparently healthy 
individuals aged between 45 tad 64, resident 
in Renfrew and Paisley, two urban areas In the 
West of Scotland- They took pan in a multi- 
phaaic acTtening survey for cardiorespiratory 
disease between 1972 and 1976; This repre¬ 
sented t response rate of 80 H of those ran¬ 
domly sampled from the resident population. 
Details ot this survey have been descrijed by 
VMM (6), Information on each respondent’s 
smoking habits and their experience of symp¬ 
toms of respiratory and cardiovascular disease 
were collected using a self-completed ques¬ 
tionnaire, carefully checked at the time of 
attendance at the screening unit. 

The diagnosis of cancer in each individual 
has been checked in the West of Scotland 
Cancer Registry and follow up for mortality 
carried out by record linkage (7) with data from 
the Registrar General for Scotland- Follow up 
is complete until 31 December 1982. 

As members of the same household attended 
the screening unit, it was possible to identify 
smoking and non-smoking partners of smokers 
and non-smokers. These were allocated to 
categories defined so as to reprtsenr an 
increasing measure of tobacco exposure. 
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TABLE ll Nu mt r r W pm*Uf* wf mUnUmmli >7 tmtipry 

A Uni* §f mWm^ g r ww^ — f 6,171 

jV***"' witfAnr p crtm myp i trrmmd — /, I7J fd- i—tiTT bcA^J 



Mile Female 


Category 

N 

H 

N 

H 

Controls 

517 

127 

523 

129 

ETS capovure 

310 

26 

1394 

34.3 

Smoking 

1395 

34.3 

310 

7.6 

Smoking + ETS exporurc 

1145 

454 

1834 

45.2 

Total 

4067 

too 

4061 

100 


TABLE 2 /tr J 
JM* 


ijmlffeymntd mpnrnmy tymptmm by tmHpty. fin mf i/«tf vrxA- mk 4 gnwp. 


Rcspirt tory 
symptom 

Controls 

ETS 

exposure 

Smoking 

Smoking 
▼ ETS 
exposure 

Inferred ipir 

3.3 

4.2 

It.! 

125 

Persistent spit 

10.1 

W.S * 

33.9 

35.6 

Dyspnoea 

7.4 

11.9 • 

14.0 

15.4 

Hypersecretion 

7.2 

11.9* 

20.6 

21.6 

Number of individuals 

517 

310 

1395 

1845 


•P value < 0.05 for comparison of control and ETS exposure group 


TABLE 3. Ap xtmdmrdimd p r r mir+ n ifmtfnpntti mptniny tymptnm by em pty fin etns if *il mtkm met /rm p 
Fnmltr 


Smoking 

Respiratory ETS «f ETS 


symptom 

Control* 

exposure 

Smoking 

exposure 

Infected spit 

21 

28 

10.0 

9.1 

Persistent sptt 

6.3 

7.2 

23.9 

23.1 

Dyspnoea 

9.7 

14.7 •• 

16 2 

18.3 

Hype rsccTct ion 

3 9 

4.8 

17.u 

1*1 

Number of individuals 

523 

1394 

310 

183« 


•*P value < 0.01 for compmson ot control »nd ETS exposure group 


J 


I 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 


2023513663 



123 



1. Control —it individual who doc* not 
rmoke and who live* at the lame tddrea* a* 
mother individual who doe* not smoke. 

1 ETS exposed —an individual who doe* not 
amok* but who lives tr the time addrro u 
mother inu *idual who doe* smoke. 

3. Smoker—in individual who is t smoker or 
who hi* gi ven up smoking up to fire jeers 
ago but who lives tr the stmt address is tn 
Individual who does not smoke. 

4. Smoker and ETS exposed —an individual 
who la or who has been s smoker up to five 
jean ago and who lives at the same address 
as an individual who also smokes. 

. All individuals in these categories were aged 
45-64 at the time of the survey.. Ex-amokeia 
who had given up smoking for five yean or 
more have been excluded from this analysis. 

XXSULTl 

The number of males and females in each of 
the categories defined above U shown in Table 
1. 97.6% of the pairings were male/female 
partnerships. 

The prevalence of self-reported respiratory 
symptoms (6) found at the survey is shown for 
each category for males in Table 2 and for 


female* in Table 3. For each measure, infected 
spit, peniattnt ipit, dyspnoea and hypersecre¬ 
tion an increasing doae response reJarionihip 
wa* evident in males. Tut prevalence of these 
four symptom* wa* slightly higher in the 
exposed to ETS than in the controls. Thu 
observation wa* consistent in both male* and 
females. 

The prevalence of cardiovascular symptom* 
found at the time of the survey is shown in 
Table 4. In female* angina and ECG abnorma¬ 
lities (6) were slightly more common in the 
group exposed to ETS than in the controls, 
although the magnitude of the differences wa* 
small. The reverse trend wa* shown for 
thale*. 

Malt mortality for the different categories u 
shown iti Table 5. A do*e-rt*pon*c relation¬ 
ship wa* found for lung cancer rising from a 
rate of 4 per 10,000 for the control group to 13 
per 10,000 for the group exposed to ETS to 22 
per 10,000 for the imoking group and 24 per 
lOiOOO for the imoking group also expoaed to 
ETS. The rate* for other imoking related 
cancers and for imoking related disease* (8) did 
not ahow a difference between the control and 
group* exposed to ETS except for the rate for 
myocardial infarction (1CD410) which wu 


TABLE 4 . Aft tumdsrdmd prrmJmn »f jympitmi by (*Uf*ry 

Per amt »/ til »itbr* fromp 


Cardiovaaeular 

.rymptom 

Control* 

ETS 

capoturt 

Smoking 

Smoking 
+ ETS 
exposure 

M+ki: 





Angina 

6.6 

6.4 

9.6 

12.3 

Major ECG abnormality 

1.4 

1.3 

2.0 

2.2 

FrmsUs: 





Angini 

O 

5.3 

54 

6.1 

Majot ECG abnormality 

0,4 

0.6 

0.6 

0.5 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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TABLE S. Am—i tff amimimi mm—ksy rtm jm 10,000 ky *mkfay M +kt 


C**m of 
dr* rh 

Controls 

ETS 

tipomit 

5f*v>bng 

+ rrs 

AH causes 

91 

90 

156 

156 

Lang ca 

4(2) 

13(4) 

22(30) 

25(44) 

OdmC* 

12(6) 

6(2) 

24(34) 

22(41) 

XT (410) 

SV06) 

45(14) 

60(64) 

46(84) 

IHD(41M) 

«(2) 

0(0) 

11(15) 

14(25) 

CVD 

10(5) 

3(1) 

12(17) 

16(29) 

Ot hen 

31(16; 

23(7) 

27(38) 

35(64) 

Smobng related 

75(39) 

77(24) 

140(195) 

154(247) 

Nof».*mokiii| related 

16(B) 

13(4) 

17(23)1 

22(40) 

TocaJ number of deaths 

47 

28 

218 

287 

Figures in parenthesis irt the numben of deaths 

TABLE 6. Amkms/^ tuadsriistd mtrukty fits fsr 10,000 ky AWm 


Cause of 
deaths 

Controls 

ETS 

exposure 

Smoking 

Smoking 
+ ETS 
exposure 

Ail CaUSCS 

40 

58 

17 

77 

Lung Cj 

4(2) 

4(6) 

7(2) 

ecu): 

Other Ci 

19(10) 

24(33) 

26(B) 

22(40) 

MI (410) 

♦<?) 

12(17) 

19(6) 

21(39) 

IHD (41 M) 

0(P) 

U2) 

3(1) 

2(4) 

CVD 

20) 

4(5) 1 

7(2) 

9(16) 

Othen 

12(6) 

13(18), 

26(8) 

17(31) 

Smoking reined 

!5(P> 

50(42) 

55(17) 

52(96) 

Non-smoking related 

23(12) 

27(37) 

36(11) 

24(44) 

Toes! number of deaths 

21 

81 

27 

141 

Figures in parenthesis are 

the numben of deaths 





TABLE 7; firrmttp ambni IS 

tt msn prr is 7 







Smoking 



ETS 


+ ETS 


Control* 

exposure 

Smoking 

exposure 

Males 

0 

0 

41.8 

57;3 

Females 

0 

0 

46.5 

534 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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slightly higher in the group exposed to ETS 
thin in the controls. 

Female mortality u shown in Table 6. All 
causes mortality is higher in the group exposed 
to ETS thiD in the controls. This vtt not the 
cik for lung cancer although mortality from 
myocardial infarction was higher in the group 
exposed to ETS when compared with the con¬ 
troU. 

Division rf all diseases into those considered 
smoking and non-smoking related (8) pro¬ 
duced a higher rate in the group exposed to 
ETS when compared with controU. 

On account of the apparently unusual rela¬ 
tionship between lung cancer risk and tobacco 
consumption in the West of Scotland (9) the 
amount smoked by individuals in the defined 
categories is shown in Table 7. In the smoking 
group also exposed to ETS 57.3 H of males and 
53.4 % of females smoked more than 15 ciga¬ 
rettes per day. This compares with 41.8 H of 
males and 46.5 % of females in the smoking 
group. 

DISCUSSION 

Insufficient time his elapsed since the comple¬ 
tion of the recruitment phase of this study 
(1976) for sufficient number*, either of inci¬ 
dent cases of cancer or of other diseases, to 
allow firm conclusions to be based on the 
result*. The results hive been expressed as 
annual age standardised rates per 10,000, as the 
total number of incident cases and the number 
of desths U small in the control and ETS expo¬ 
sure group* (Tables 5, 6). 

The results relate to only 8,128 of the 16,171 
individuals who attended the multi^phasic 
screening unit (50 H). Some of this discrepancy 
can be accounted for by those living alone, 
those living with a partner ourwith the age 
range, and those living with a partner who has 
not attended. Those who have been cx- 


amoken for five yean or more were also 
excluded from the analysis. As there is still 
doubt whether these group* account for the 
total discrepancy, given an initial response rate 
of BOH, the authors require to continue their 
investigation of this apparent discrepancy. 

This study has unique features which allow 
even preliminary results to be of interest. 
These are: 

1. The study has been carried out in an area 
with the highest national incidence rate of 
lung cancer recorded (5); 

Z It is a prospective cohort study carried out 
in a geographically defined population 
whose member* art homogeneous by social 
class and ethnic group. 

3. Other reports (2, 3, 4) concentrate on 
females. This study includes both sexes. 

4. No questions concerning exposure to ETS 
were asked, thus avoiding the bias inherent 
in self-reported assessments of pennenhip 
dosage. 

Given the strength of the epidemiological 
association between cigtrerre smoking and 
lung cancer, It is thii disease rather than 
ischaemic heart disease that would be first to 
appear in excess in the cohort if a dose response 
relationship existed, especially as the respon¬ 
dent* were all apparently healthy at the time of 
screening. 

In n^le*, the cases of lung cancer occurring 
its noh'-smoirtri were found more frequently in 
thb&exposed to ETS ? (4/310) than in the con¬ 
trols <7/517) (Table 5)j No dose-response rela¬ 
tionship was apparent in female* for lung 
cancer deaths though an effect was present 
when all smoking related (8) deaths including 
deaths from myocardial infarction were taken 
into account (Table 6 )j 

These findings may be supported to an 
extent by the dose-response relationship that 
exist' for self-reported respiratory symptoms 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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(Tables 2, 3 )i ail of which are more frequently, 
reported in the group exposed to ETS than in 
the control! and four of which achieve mm- 
Deal rgriifictncc. 

The number of deaths in the control and 
ETS exposure group* is very small and may 
wptaift the tack of an apparent dose-rexponac 
in frmalea. H o wev er , as the relative risk for 
hmg r+nr** for active smokers b much higher 
in than frmsln it may be too early to 

many females in the ETS exposure 
group to be affected. This would also apply to 
male « well as female deaths from myocardial 
infarction. 

Occupation has not been taken into account 
in this analysis, as its effect on lung cancer risk 
in non-smokers is thought to be marginal (4, 
10 ). 

The West of Scotland is a viluable area to 
continue examination of the effect of ETS on 
account of the relatively high rate of lung 
cancer in non-smoker* ind the flattening of the 
dose-response relationship above an average 
consumption of 20 cigarettes per day (9), 

In conclusion, the clear dose-response rela¬ 
tionship with lung cancer observed in males 
exposed^o*ETS supports obse rvations from 
previous studies. Although the number of 
deaths on which the current analysis is based is 
small. The nature of the finding? makes conti¬ 
nuation of this study important. 
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This publication reports additional information on the 
cohort study first published as Gillis, et al., 1984. From a group 
of 7,997 persons, 243 males and 1295 females were classified as 
exposed to cigarette smoke from a cohabitant. The cohabitant was 
also interviewed along with the case. There were 428 male and 489 
female controls (individuals who had never smoked and whose 
cohabitant had never smoked). 

The RR of 2.41 (95% Cl 0.45-12.83) presented 1 for lung 
cancer is adjusted for age, sex, social class and cardiovascular 
variables. The very wide confidence interval reflects the fact 
that the estimate is based on only seven lung cancer deaths among 
cases and two deaths among controls. 

The authors claim that their study provides evidence for 
increased mortality from all causes among persons exposed to ETS. 
However, their point estimates are not statistically significant. 
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Abstract 

Objective —To assess the risk of cardiorespiratory 
symptoms and mortality in non-smokers who were 
passively exposed to environmental smoke. 

Deji^n — Prospective study of cohort from general 
population first screened between 1972 and 1976 and 
followed up for an average of 11*5 years, with linkage 
of data from participants in the same household. 

Setting— Renfrew and Paisley, adjacent burghs in 
urban west Scotland. 

Subjects —15399 Men and women (80% of all 
those aged 45-64 resident in Renfrew or Paisley) 
comprised the original cohort; 7997 attended for 
muJtiphasic screening with a cohabitee. Passive 
smoking and control groups were defined on the 
basis of a lifelong non-smoking index case and 
whether the cohabitee had ever smoked or never 
smoked. 

Main outcome measure —Cardiorespiratory signs 
and symptoms and mortality. 

Results —Each of the cardiorespiratory symptoms 
examined produced relative risks >10 (though none 
were significant) for passive smokers compared with 
controls. Adjusted forced expiratory volume in one 
second was significantly lower in passive smokers 
than controls. All cause mortality was higher in 
passive smokers than controls (rate ratio 1*27 (95% 
confidence interval 0-95 to 1*70)), as were all causes 
of death related to smoking (rate ratio 1*30 (0*91 to 
1*85)) and mortality from lung cancer (rate ratio2*41 
(0*45 to 12*83)) and ischaemic heart disease (rate 
ratio 2*01 (1-21 to 3 35)). When passive smokers 
were divided into high and low exposure groups on 
the basis of the amount smoked by their cohabitees 
those highly exposed had higher rates of symptoms 
and death. 

Conclusion —Exposure to environmental tobacco 
smoke cannot be regarded as a safe involuntary 
habit. 

Introduction 

Though evidence has accumulated about the risk to 
health of involuntary', or passive, exposure to environ¬ 
mental tobacco smoke, further information is required! 
from cohort studies to confirm these observations. 
Deleterious effects on the respiratory system of infants 
and children have been: observed ' as have chronic 
effects on lung function in adults,* 4 but these findings 
have been criticised!on methodological grounds/ Am 
overview of 10 case-control and three cohort studies 
estimated a relative risk of 1*35 for lung cancer in: 
people passively exposed compared with non-exposed 
controls.* Three studies have reported increased: 
(though notsignificam)risks ofischaemic heart disease 
in nomsmokers with partners who smoke/**' Problems 
in interpreting these findings include lack of an 
objective measure of dose or exposure, failure to adjust 
for confounding variables, inappropriate methods of 
statistical analysis, and failure to measure other poten¬ 
tially important variables. 10 

This report is based on the Renfrew-Paisley survey, 
which was carnediout in an area w*ith a high incidence 


of lung cancer; it overcomes many of these criticisms. 
The survey prospectively studied a general population 
aged 45-64 years, and the collected: data allowed 
participants from the same household to be identified. 
The measure of exposure to environmental tobacco 
was obtained directly from cohabitees and did not rely 
on self reporting. Data on prevalences of symptoms of 
respiratory and cardiovascular disease, forced expiratory 
volume in one second, mortality, and incidence of 
cancer are all available for this population. The 
findings reported here update an earlier report; it adds 
567 further deaths to the previous findings" and 
extends the range of baseline measurements to include 
forced expiratory volume in one second. Confounding 
variables such as social class, blood pressure, choles¬ 
terol concentration, body mass index, and social class 
have been allowed for in calculating relative risks for 
passive smokers. 

Subjects and methods 

This general population cohort comprises all men 
and women aged 45-64 years resident in the towns of 
Renfrew and Paisley in the west of Scotland between 
1972 and 1976. i: Eligibility was established iby a door to 
dbor census of all! households in the two towns. 
Everyone who met the age and residency criteria was 
invited to attend one of 12 temporary’ centres for a 
multiphasic cardiorespiratory screening examination. 
Between 1972 and 1976, 15 399 residents (an 80% 
response) completed a standardised self administered 
questionnaire that included questions on smoking 
behaviour and was checked by experienced inter¬ 
viewers when subjects attended for screening. Respira¬ 
tory symptoms were assessed with the Medical 
Research Council's bronchitis questionnaire. By identi¬ 
fying participants from the same household it' was 
possible to study varying exposures to tobacco smoke 
in a subsample of 3960 men and 4037 women and to 
calculate relative risks for a range of cardiorespiratory 
variables including mortality. 

Four groups, in which the index case was aged 45-64 
at the time of the survey, were defined based on the 
index case and on the cohabitees ever or never haring 
smoked. 

(!) Control: the index case had never smoked and 
lived at the same address as another subject who had 
never smoked. No one else in the household who 
attended for screening was a smoker or ex-smoker. 

(2) Passive smoking: the index case had never 
smoked and lived at the same address as a subject' wh 
had: 

(3) Single smoking: the index case was a smoker or 
ex-smoker and lived at the same address as a subject 
who had never smoked. No one else in the household 
who attended for screening w-as a smoker or ex- 
smoker. 

(4) Double smoking; the index case was a: smoker 
or ex-smoker w ho lived at the same address as a subject 
who was also a smoker or ex-smoker. 

If the index cases were ex-smoke ns they were 
classified as single smokers or double smokers depend¬ 
ing on whether the cohabitees had never smoked! or 
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ever smoked! If the cohabitees were ex-smokers the 
index cases were classified as passive smokers if they 
had never smokedior as double smokers if they had 
ever smoked. Thus the controls represent a group 
whose passive exposure was as low as possible within 
the constraints of the study design. Results for the two 
active smoking groups have been included to give some 
mdicationof dose-response and provide a perspective 
for any differences found between the control and 
passive smoking groups. 

A cohabitee was defined as a respondent sharing the 
same household environment' and examined at the 
same time in the survey as the index case. Some 
households contained cohabitees of the same sex. Some 
ofi the subjects who were examined were above or 
below the age range eligible for inclusion in the study. 
These subjects were not analysed as index cases but 
information on their smoking behaviour as cohabitees 
was used as the measure of passive exposure for eligible 
index cases. 

Mortality data was obtained from the National 
Health Service central register and the General Register 


TABLE l—Composition of groups exposed W cigarette smoke 



NofN> 5 of men 
(index cases' 

No: V of women 
(index cases) 

Total 

Controls neither index case nor cohabitee ever smoked - 
Passive smoking < onl( cohabitee ever smoked 

Single smoking only indix case ever smoked 

Double smoking both index case and cohabitee ever smoked 

428,10 8. 
24V (6-)i 
1420 35 9. 
1869. 47-2 v 

489 121) 

1295 .32 1) 

331 '8 2- 
1922 47 6r 

917 

1538 

1751 

3791 

Total 

3960 100 

4037\100, 

7997 


TABLE 11 —Social class of men in groups exposed to cigarette smoke. Figures m parentheses are percentages 


Exposure group 


Social class 

Controls 

Passive 

smoking 

Single 

smoking 

Double 

smoking 

I 

23 5 4 

13 i5-3- 

61 (413' 

78 f4- 2 v 

II 

85 n 9 9* 

37 115 21 

225 15 8: 

235(12 6- 

UI non-manual 

63 14 7 

23 (9 5. 

197iT3-9 

204,10 9: 

Ill manual 

157.36 7- 

% ?9 5 

538'37-9 

77.1 41 3' 

IV 

80.18 7); 

59.24 3 

315(22-2' 

438(23 4 

V 

17 (4-0); 

11 <4 5> 

68. (4-8) 

122 (65) 

Insufficient informauon 

3 <0 7y 

4 (P6; 

16 (Hi) 

21 (11): 

Total 

428 100 1 

243 '99-9 

1420(100: 

1869 000 


Office for Scotland! Incidence ofcancer was obtained 
through the cancer registry system and used to verify 
that the classification on the death certificate was the 
same as that received by the registry. Data presented 
are complete to the end of December 1985, an average 
follow upof 115 years. 

Prevalencesfor respiraton and cardiovascular symp¬ 
toms were standardised for age and sex using the age 
and sex distribution of the whole cohort'as standard 
Similarly, mortality was standardised for age and ! sex 
using life tables to estimate survival at M years of 
follow up; w 

Mean forced expiratory volumes in one second fbr 
the four exposure groups were adjusted for age, height, 
and sex by determining the best fit set of parallel: 
regression modeli for forced expiratory volume in one 
second as a linear function of age and height for men 
and women separately ini each group. The mean 
adjusted forced expiratory' volume in one second for 
each group was then calculated fbr the average age and 
height of men and women separately, and a weighted 
average (corresponding to the proportion of men and 
women) was computed. Probability values were 
obtained from the analysis of variance. 

Estimates of relative risk and 95% confidence inter¬ 
vals for passive smokers compared with controls were 
adjusted for age, sex, social class, diastolic blood 
pressure, serum cholesterol! concentration and body- 
mass index (weight (kg)/(height (m)) ; x 100) using the 
logistic regression model 1 ' fbr cardiorespiratory syn^ 
toms and Cox’s proportional hazards model for 
mortality. ,fc Levels of significance were derived from 
the partial likelihood function. 11 The biomedical data 
processing programs (BMDP) package was used! to 
compute estimates of risk and levels of probability. u 

A supplementary questionnaire in> two of the 12 
centres in'which the survey was carried out asked 
subjects the extent to-which they were exposed! to 
cigarette smoke from any other person in the house¬ 
hold, irrespective of whether these people were eligible 
for or attended the survey,; and also in their work 
environment. 


Results 

The number of men and women in the four exposure 
groups is shown in tablfe I. Passive smokers comprised 


table 111— 5 making kab\t of cohabitees in passive smoking and double smoking groups. Figures are percentages t numbers) 
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Index case 


No of cigarettes Men ^ omen 

smoked per .day - “ " 

by cohabitee Passive smoking group Double smoking group Passive smoking group Double smoking group 


1-14 

3113i (76' 


30 0(561 ' 


15 1 (396' 


114 (239 


305 

461 (J12; 


52 7(985) 


41 8(541 


56 2 { 1080' 


15-24 


42-0(102) 


45 9(858- 


30 8,399 


37 1K7131 

*2 5 


4-1. (10) 


6 8 <1 27 V 


11 OJ42 


19 l!i 367) 

Ex-smoker 

22-6 (55) i 


17-3(323) 


43 1 (558). 


32 4 i623' 



TABLE ]v — Age and sex standardised rates of respiratory and cardiovascular symptoms related to exposure to cigarette smoke Xumbers of index 
cases tinth symptoms are given in parentheses 


Exposure group 


Controls 

Passive smoking 

Single smoking 

Double smoking 

(0*917) 

(n = 15 38:.i 

(n= 1751V 

(n* 3791 > 


Respirators- svmpioms: 

Infecied sputum 

2 3(22)i 

3-3 (44; 

10-3(189. 

10 5 (396 

Persistent sputum 

7-8(72)1 

9 9; 122) 

28 0:54!' 

28 7(10 T 9 

Dvspnoca 

10'11:95 

12 2 :197.; 

13 4,229 

166 (6)8 

Hvpersecmiom 

5-3(48 

6 9. (81) 

37-6.327 

18 3 (68.1 

Cardiovas^rular svmptoms: 

Angina 

4 6(43) 

4-7i (74 

7-7:165 

9 l! (334 

Maior abnormahtv found on electrocardiogram 

1-0 (8: 

11 (13 

14 -.31 

15 (49 

Mean f6rcrd iexpiratem rale in one second (1): 

Unadiusied 

2 32 

221 

2 12 

JV 9 

Ad lusted 

2-33 

2-23 

2 12 

207 
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TABLE v - Age and if x adjusted mortality, per 10000 per year by category of exposure w cigarette smoke. 
Figures in parentheses areactual numbers of deaths 



Controls 

Passive 

smoking 

Single 

smoking 

Double 

smoking 

AU causes 

83 1(99) 

97'4 (164) 

160 0*420) 

155-6(734): 

Lung cancer 

16 (2): 

5:0 (7) 

23 2 (54): 

21 4 (93)i 

Ischaemic heart disease 

27'3,30) 

47 7 (54) 

61 0(171): 

60 7 *260): 

AU causes of death related to smoking 

60 B't?i): 

72-2.(104) 

130 4 !i 3621 

129.9 f 592)' 


TABLE — Age adjusud prcialmce of respiratory and cardiovascular symptoms and age standardised 
mortality per JO 000 per year for women in control arui passive smoking groups . Figures in parentheses are 
numbers of.actual cases 


Controls 

Passive smokers 

Low exposure High exposure 


(n = 489l 

(n = 754). 

(n= 541) 

Respirators symptoms: 

Infected ispunim 

Prevalence 

2-1(10) 

2.4(18) 

311(1 7) 

Persistent sputum 

6:4(31) 

5:- 8 (45- 

8 6,46) 

Dvspnoea 

12-7(60) 

11-2(84) 

16 2*88) 

Hypersecretion 

4 1(19) 

3 8 (29) 

5-7(30) 

Cardiovascular symptoms: 

Angina 

3-6(17) 

4 1(32) 

5-8(31) 

Major abnormality found on electrocardiogram 0 4 (2) 

l-L (8) 

0 5 (2). 

All causes 

M&naluv 

58-3(325 

64 6(70) 

87-8(54) 

Lung cancer: 

3-2 (1) 

2-5.(2) 

5-7' (3.) 

Ischaemic heart disease 

6-8 (3) 

14-2(14) 

28 0(16) 

AU causes of death related to smoking 

34-9(17) 

35:2(39) 

47-3(30) 


6*1% (243/3960) of men and 32*1% (1295/4037) of 
women. Of ihe cohabitees, 91 *6% (7325) were of the 
opposite sex. The composition of the groups by social 
class is shown in table II. 

The extent of passive exposure experienced by 
passive smokers in relation to subjects in the doublfc 
smoking group is shown in table III. In all, 46-1% (112) 
men and 41*8% (541) women in the passive smoking 
group lived in> households where the cohabitee was 
smoking 15 or more cigarettes a day. This compared 
with 52‘7% (985) men and 56-2% (1080) women in the 
double smoking group. Ex-smokers were more common 
in households in which the index case had never 
smoked. 

The prevalence of signs and symptoms for the four 
exposure groups is shown in table IV. For each of the 
four respiratory- measures (infected sputum* persistent 
sputum, dyspnoea, and hypersecretion) the rates in the 
control group were lower than those in the passive 
smoking group and considerably lower than in the 
single and double smoking groups. The rates for 
angina and major abnormalities found on electro¬ 
cardiography were similar in the control and passive 
smoking groups and lower than in the active smoking 
groups. 

Mean forced expiratory volumes in one second 
adjusted for sex, age, and height were significantly 
higher (p<0 01) in controls than in those passively 


exposed to cigarette smoke and were significantly 
higher than among active smokers. 

Mortality adjusted forage and sex in the four groups 
is presented in table V ; . Total mortality was higher 
among passive smokers than controls. This was reflected 
in the category of all causes of death related to smoking 
and was highest! for ischaemic heart disease. Lung, 
cancer mortality was higher among passive smokers 
than controls, but the number of deaths involved was 
small. 

The supplementary questionnaire on exposure to 
cigarette smoke at home and w*ork allowedla check to 
be made of the smoking habits of other household 
members who were not pan of the survey, A regular 
smoker living in the same household was reported by 
5% (2/44) of controls compared with 69% (27/39); of 
passive smokers. Of women* 21% (13/62) of controls 
lived in households with a regular smoker compared 
with 63% 0125/197) of passive smokers. 

Women reponed that most of their passive exposure 
was at home rather than at work, which suggested that 
they were the appropriate group in which to examine 
whether there was a dose-response relation. A high' 
exposure passive smoking group was therefore defined ; 
as women whose cohabitee was smoking 15 or more 
cigarettes daily, and the remaining female passive 
smokers were defined as a low exposure group. Table 
VI presents the age standardised rates for respiratory 
and cardiovascular symptoms and mortality for the 
control and the low and high exposure passive smoking 
groups. For each of the four respiratory symptoms the 
highly exposed passive smokers had rates that were 
higher than those in passive smokers whose exposure 
was low and those in the controls. There were no 
consistent differences between the low passive 
exposure group and the controls. A similar partem was 
found for angina but not for major abnormalities 
detected by electrocardiography. 

The adjusted forced expiratory volume at one 
second was significantly lbwer in passive smokers with 
high exposure compared with those with low exposure 
(mean 1*83 It; l*891;p<0*05). No significant difference 
was found between passive smokers with low exposure 
and controls (1 *89 lb 1 *881). Age adjusted mortality’ was 
increased for the passive smokers with high exposure 
compared with low and with controls for all cause 
mortality, all cause mortality related to smoking, 
ischaemic heart disease, and lUng cancer. 

Table VII shows the adjusted relative risks for 
passive and active smokers compared with'controls. 
For each variable the relative risk associated with 
passive smoking was >10. The confidence interval 
included 1*0 except for ischaemic heart disease, for 
which the estimate of risk was significantly different 
from unity (p=0 008). 

Table VIII shows the relative risks for double 
smokers compared with single smokers after additional 1 
adjustment for quantity smoked. Dyspnoea was signi- 


table VII — Relative risks associated unih passive smoking adjusud for age, sex, and social class and for cardiovascular variables, diastolic 
blood pressure, serum cholesterol concentration, and body mass index 


Relative risk Relative nsk 

(passive smoker* compared 95% Confidence (active smoker* compar 

with controls) interval p Value with controls) 


Respirators- symptoms: 


Infected sputum 

1-34 

0 76 to 2 -36 

0 3 

4 53 

Persistent sputum 

1 19 

0 85 to 167 

0 3 

4 49 

Dvspnoea 

1 09 

0 82 to 1 45 

0 5 

1 60 

HvpersecreiioD 

121 

0 8) to 182 

0 3 

3-77 

Cardiovascular svmptoms 

Angina 

i m 

0 73 to 1 70. 

0 6 

1 89 

Maior abnormalities found on electrocardiogram 

1 27 

0 48 to 3 35 

0 6 

151 

Morialirv: 

All causes 

1 27 

0 95 to 1 70 

0 10 

2 07 

AU causes of death related to smoking 

I 30 

0 91 to 1 85 

0 15 

2-3.3! 

Ischaemic heart disease 

2 01 

1 21 to 3-35 

0 008 


Lung cancer 

241 

0 45 to 12 83 

0 3 

10 64' 
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TABLE vni — Relanie risks in double smokers compared umh single smokers, adjusted for ape, sex, amount: 
smoked) and' social' class and for cardiovascular variables, diasiolu blood pressure, serum , cholesterol' 
concentration) and body mass index 



Relative nsk 

95% Confidence 
interval 

p Value, 

Respirators symptoms 

Infected sputum 

0<* 

0 79 to ) 16. 

Oi 65 

Persistent spuiunn 

1-06 

0 92 to.) 21 

045 

Dyspnoea 

1:2V 

1 05 to .1 49 

0 02 

Hypersecretion 

r oz 

0 87 to ) 20; 

0:7 V 

Cardiovascular ss-mpioms 

Angina 

117 

0 95 to) 44 

0 15 

Mator abnormalities found on electrocardiogram 

I'll 

0 68 to I 79 

0:65 

Morubtv 

All causes 

101 

0 87 tn.l IS ; 

09 

AU causes of death reliied to smoking: 

0 99 

0 M tml 16 

0 9. 

Ischaemic heart disease 

0 89 

0 72mi) )) 

0 3 

Lung cancer 

1:1* 

0-79 toil-63 i 

0 5 


ScantIV more common among double smokers (p= 
0 02), and though none of the other variables was 
significant, six had risks >10. 

Discussion 

Whether inhaling other people’s tobacco smoke is a 
risk factor for lung cancer and other diseases related to 
smoking is now under serious scientific consideration. 
Studies of the concentrations of coiinine in the urine 
and saliva of passive smokers suggest that the dose 
received may be equivalent to smoking up to three 
cigarettes a day.” Though sidestream smoke contains 
different proportions of chemical constituents than 
does mainstream smoke and the same dose received 
passively might not translate directly to the same risk as 
in active smokers, the risks expected for passive 
smokers will probably be of a similar magnitude to those 
found in active smokers of up to three cigarettes daily; 
consequently, only very large srudies will have sufficient 
power to detect such risks. A meta-analvsis is currently 
the only wav to establish precise estimates of risk, and it 
is essential that all studies are included. 

This paper updates a previous publication 11 with 
mortality now extended to an average follow up time of 
1T5 years and the control and passive smoking groups 
redefined to exclude those who smoked onR- pipes or 
cigars and those who smoked cigarettes irregularly: 
The original questionnaire in ns coded form did not 
distinguish pipe and cigar smokers and those who 
smoked fewer than five cigarettes a day from nom 
smokers. Written information on the questionnaires 
allowed this to be clarified, and these additional data 
were added to the computer files. 

The sample size in this study does not provide 
sufficient statistical power to detect: risks of the 
magnitude expected. Thus the lack of significance 
should not be the sole criterion of whether a genuine 
effect may be present. Several findings should be borne 
in mind when interpreting these results. Firstly? for 
each of the 10 measures examined, from respiratory 
symptoms to causes of mortality , the relative risk was 
consistently larger than ; unity..This remained so after 
adjusting for intervening-risk factors such as age, sex, 
social class, blood pressure, cholesterol concentration, 
and body mass index. Secondly, the one measure for 
which sufficient statistical power was available—that is, 
forced expiratory volume in one second —gave a 
significant result. Thirdly, when a group of passive 
smokers with high exposure was defined there was an 
increase in the dose-response relation for nine of the 10 
variables. Fourthly, in comparison with, the relative 
risks found for the two active smoking groups, each 
increased risk was biologically plausible, with the 
possible exception of that for ischaemic heartdisease. 

The findings for respiratory symptoms are similar to 
those of other studies: a decreased forced expiratory 
volume in one second in passive smokers has been 


found previously.- 0 and the risks for Ipng cancer are 
consistent withithose in the overview by Wald ei al* 
Few data relate passive smoking to■ cardiovascular 
disease, but.airelative risk as high as 2 2 for mortality 
from: ischaemic heart disease in passive smokers has: 
been quoted.' Our risk of 2 l 0 seems large m com¬ 
parison with that found 1 for active smokers, and the 
possibility that chance has inflated this risk cannot be 
excluded, but as the lower 95% confidence limit: for 
the relative risk is greater than one it would appear that 
chance alone is not responsible for the excess 

When investigating risks close to unity it is impor¬ 
tant to consider: the effect of potential biases. Biases 
may operate at the time data are collected: Between 
1972 and 1976, however, passive smoking was not an 
issue. Subjects reported their own smoking habits and 
no self reporting of passive exposure was undertaken. 
It was not until. 1983: that subjects within the same 
household were linked, and this was carried 
out without any reference to the measures of outcome 
examined subsequently: 

There is no direct measure available to prove that the 
passive smokers received a higher environmentalidose 
of tobacco smoke than the controls, but in the 
supplementary questionnaire that covered the smoking 
habits of household members irrespective of whether 
they attended the original survey only 5% of controls 
said that there was a current smoker in the household, 
compared with 63% of passive smokers. Greater 
exposure to tobacco smoke at work supported the idea 
that passive smokers were more likely than controls to 
be in contact with environmental tobacco smoke 
outside the home. This was measured by Wald and 
Ritchie/' who showed that non-smoking husbands of 
smoking wives had higher urinary cotinine concentra¬ 
tions than nonsmoking husbands of non-smoking 
wives. Our definition, of categories of exposure is 
comparable with that of other studies and would seem 
to identify groups with different mean levels of passive 
exposure. The high level of heavy smoking in our 
cohort" might also indicate that this difference is 
greater than that found in other studies. 

The problem of smokers deliberately classifying 
themselves as non-smokers : ‘ is a far less serious bias in 
cohort studies than in case-control studies,.because at 
the interview stage there is no indication which subjects 
willi subsequently die. The likelihood of differential 
misclassification rates —that is, higher in the passive 
smoking than in the control group—is debatable as this 
implies that someone in the double smoking group is 
more likely to pretend to be a non-smoker than 
someone in the single smoking group: When, the 
cohabitee is a smoker the reverse may be more likely to 
be true. 

It has been suggested that non-smokers who marry 
smokers may be different from non-smokers who 
marry non-smokers,’* A higher proportion of passive 
smokers were in social classes IO manual, IV, and V, 
but no differences were found for other possible risk 
factors such as occupation,, raised blood pressure, 
cholesterol concentration, or body mass index. In any 
case the final analysis, which estimated! the relative 
risks, adjusted for each of these factors. 

The effect of passive smoking on those who already 
smoke is far. harder to isolate. The dose receivediby 
active smokers from, smoking ranges widely,”*" and 
adding a small extra component due to passive ex¬ 
posure may not lead to much of a difference in mean 
doses for double smokers compared with, single 
smokers. Hence, the increased risk for double smokers 
relative to single smokers may be substantially less 
than that fbr passive smokers relative to controR. Thus 
the statistical power of a single study is,an important 
consideration and in. the absence of other published 
data on this aspect it is difficult to interpret our results 
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for the effects of passive smoking on smokers. There¬ 
fore the main emphasis of this paper is an estimation of 
the risks of passive smoking in lifelong non-smokers; 
data are presented for the active smoking, groups to 
provide an estimate of dose-response. 

Our results are based on a general population cohort 
study carried out in an area with a high level of diseases 
related to smoking. A consistent increase in nsic was 
observed in passive smokers for each of the 10 variables 
measured covering respiratory symptoms, forced ex¬ 
piratory volume in one second; cardiovascular symp¬ 
toms, and subsequent mortality, including lung cancer 
and ischaemic heart disease. A dose-response relation 
was seen, and the risks were biologically plausible 
in relation to the size of the risks found for the active 
smokers. These three factors taken together increase 
our concern that exposure to other people’s tobacco 
smoke cannot be regarded as a safe involuntary 
practice. 
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Abstract 

Objective —To assess the value of serum 
carbohydrate deficient transferrin as detected by 
isoelectric focusing on agarose as an indicator of 
alcohol abuse. 

Design — Coded analysis of serum samples taken 
from patients with carefully defined alcohol intake 
both with and without liver disease. Comparison of 
carbohydrate deficient transferrin with standard 
laboratory tests for alcohol abuse. 

Setting —A teaching hospital unit with an interest 
in general medicine and liver disease. 

Patients —22 “Self confessed” alcoholics 
admitting to a daily alcohol intake of at least 80 g 
for a minimum of three weeks; 15 of the 22 self 
confessed alcoholics admitted to hospital for alcohol 
withdrawal; 68 patients with alcoholic liver disease 
confirmed by biopsy attending outpatient clinics and 
claiming to be drinking less than 50 g alcohol daily; 
47 patients with non-alcoholic liver disorders 
confirmed by biopsy; and 38 patients with disorders 
other than of the liver and no evidence of excessive 
alcohol consumption. 

Intervention — Serial studies performed on the 
15 patients undergoing alcohol withdrawal in 
hospital: 

Main outcome measure — Determination of 
relative value of techniques for detecting alcohol 
abuse. 

Results ^Carbohydrate deficient transferrin, was 
detected in 19 of the 22 (86%) self confessed alcohol 
abusers, none of the 47 patients with non-alcoholic 


liver disease, and one of the 38 (3%) controls. 
Withdrawal of alcohol led to the disappearance of 
carbohydrate deficient transferrin at a variable rate, 
though in some subjects it remained detectable for 
up to 15 days. Carbohydrate deficient transferrin was 
considerably superior to the currently available 
conventional markers for alcohol abuse. 

Conclusion — As the technique is fairly simple, 
sensitive, and inexpensive we suggest that it may be 
valuable in detecting alcohol abuse. 


Introduction 

The medical and social 1 consequences of alcohol! 
abuse are major problems throughout the world. 
Although many people readily acknowledge the extent 
oftheir alcohol consumption, others attempt to conceal' 
it, and we lack reliable objective means of identifying 
surreptitious alcohol consumption. Currently available 
laboratory markers have considerable limitations, 
being insensitive, non-specific, or dependent on liver 
damage. The mean corpuscular volume rises in 
patients with thyroid disease, folic acid deficiency’, and 
Liver disease,' whereas serum y^glutamyliransferase 
activity is affected by drugs that induce microsomal 
enzymes as well as rising in all forms of obstructive 
Liver damage.* Serum aspartate aminotransferase 
activity is more commonly raised in alcoholics than 
alanine aminotransferase activity is, and w’hereas a 
ratio of aspartate to aikrune aminotransferase activity of' 
greater ihan 2 :1 is strongly, suggestive of alcoholic liver 
disease' this is of Lit tie value in subjects in whom the 
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Rabat, G.C. and Wynder, E. L., "Lung Cancer in Nonsmokers," 
Cancer 53(5): 1214-1221, 1984. 


Nonsmoking cases were extracted from another ongoing 
case-control study of "tobacco-related cancers"; 37 nonsmoking 
males and 97 nonsmoking females were identified. A control was 
matched to each on age, sex, race, hospital, date of interview and 
nonsmoking status. A further subset of these cases answered 
questions on "passive smoking" via questionnaire, resulting in a 
total of 25 male cases, 53 female cases and their matched controls. 

Six male cases reported exposure to other people's 
cigarette smoke at home, compared to 5 controls; for women, the 
numbers were 16 cases and 17 controls. These numbers were not 
statistically significantly different. For workplace exposure, in 
males, 18 of 25 cases and 11 of 25 controls reported cigarette 
smoke exposure; the difference was marginally statistically 
significant (p - 0.05). In females, no statistically significant 
difference was reported for workplace exposure (26 of 53 cases vs 
31 of 53 controls). In their Discussion, the authors present 
detailed comments on studies to date (1984) which considered ETS. 
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Among 2668 patients with newly diagnosed lung cancer interviewed between 1971 and 1980, 134 cases 
occurred in “validated" nonsmokers. The proportion of nonsmokers among all cases was 1.9% (37 of 
1919) for men and 13.0% (97 of 749) for women, giving a sex ratio of 1:2.6. Kreyberg Type II (mainly 
adenocarcinoma) was more common among nonsmoking cases, especially women, than among all lung 
cancer cases. Comparison of cases with equal numbers of age-, sex-, race-, and hospi tal-matched nonsmoking 
controls showed no differences by religion, proportion of foreign-bom, marital status, residence (urban/ 
rural), alcohol consumption or Quetelet's index. Male cases tended to have higher proportions of profes¬ 
sionals and to be more educated than controls. No differences in occupation or occupational exposure 
'were seen in men. Among women, cases were more likely than control to have worked in a textile- 
related job (relative risk * 3.10, 95% confidence interval 1.11-8.64), but the significance of this finding 
is not dear. Preliminary data on exposure to passive inhalation of tobacco smoke, available for a subset 
of cases and controls, showed no differences except for more frequent exposure among male cases than 
controls to sidestream tobacco smoke at work. Tbe need for more complete information on exposure to 
secondhand tobacco smoke is discussed. 

Cancer 53:1214-1221, 1984. 
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A lthough lung cancer risk is strongly associated 
with cigarette smoking, lung cancer does infre¬ 
quently occur in nonsmokers. 1 * 2 Several features distin¬ 
guish lung cancer in nonsmokers from that occurring in 
smokers. First, most cases of lung cancer in nonsmokers 
are found in women. 12 Second, the distribution of his¬ 
tologic types oflung cancer differs between smokers and 
nonsmokers. In smokers the epidermoid type predomi- 
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nates, whereas in nonsmokers adenocarcinoma is more 
common, especially in women. 2-5 

This article presents data from a case-control study of 
nonsmoking patients with histologically confirmed di¬ 
agnoses of primary lung cancer with respect to histology, 
demographic factors, residence, Quetelet s index, alcohol 
consumption^ previous diseases, occupation and occu¬ 
pational exposures, and, to a limited extent, exposure to 
the tobacco smoke of others. Due to the small number 
of cases and controls on whom we have information on 
passive inhalation, the data presented here on that ques¬ 
tion are in the nature of preliminary results. A discussion 
of previous studies concerning this issue emphasizes the 
need for obtaining more detailed information on side- 
stream smoke exposure and related variables. 

Methods 

All cases of primary cancer of the lung occurring in 
cases who reported never having smoked on a regular 
basis* were extracted from an ongoing case-control study 
of tobacco-related cancers conducted in a number of cities 
between 1971 and 1980t and described previously. 6 For 
each case, the hospital chart was re-examined in order 
to confirm the diagnosis and the absence of smoking 


• Our definition of a nonsmoker was someone who had never smoked 
as much as one cigarette, pipe, or agar per day for a year. 

t The majority of the cases (and matched controls) were interviewed 
at Memorial Hospital in New York City. 30 of the 37 male cases and 
70 of the 97 female cases 
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throughout the patient's lifetime. The histologic type of 
j lung cancer was obtained from the pathology report or 
the discharge summary for each case. Those cases in whom 
the diagnosis was not primary lung cancer or in whom 
there was an indication of smoking, even in the remote 
past, were excluded from the study. Those remaining in 
the study are referred to as “validated" nonsmokers. 

A control was matched to each case on the basis of 
age (±5 years), sex, race (with 5 exceptions}), hospital, 
date of interview (±2 years^ and nonsmoking status. 
Controls were selected from a large pool of hospitalized 
patients who were interviewed over the same period as 
the cases and who had diseases which were not tobacco- 
relatedi The distribution of diagnoses among the controls 
was as follows; men, 62.1% other cancers, 24.3% benign 
neoplastic disease, 13.5% non-neoplastic disease; women v 
59.9% other cancers, 14.4% benign neoplastic disease, 
25.8% non-neoplastic disease. 

All subjects were interviewed in the hospital with a 
standardized questionnaire including questions on de¬ 
mographic factors, occupation, occupational exposures, 
tobacco smoking, alcohol use, Quetelet's index (kg/cm 2 
X 10,000), and history of tobacco-related diseases. Two 
different versions of the questionnaire were used over the 
10-year period, the first from 1971 to 1976, and the second 
from 1976 to 1980. Differences between the two ques¬ 
tionnaires included a longer list of occupational exposures 
in the later version, and a longer list of previous diseases 
in the earlier questionnaire (diabetes, gout, bronchitis, 
emphysema, hypertension, asthma, pleurisy, pneumonia, 
bronchiectasis, and tuberculosis) than in the later version, 
which included only four questions on previous diseases 
(chronic bronchitis or emphysema, asthma, diabetes, and 
elevated blood pressure). 

Alcohol consumption was assessed in current drinkers 
and exdrinkers (combined) relative to never-drinkers and 
occasional drinkers (combined). Occasional drinkers were 
those who consumed less than 1 ounce of whiskey equiv¬ 
alents of alcohol per day of beer, wine, and hard liquor 
combined. Alcohol intake was categorized into three lev¬ 
els: (1) never/occasional drinking, (2) 1 to 3.9 oz/day, 
and (3) 4+ oz/day. 

In addition, a number of questions on exposure to 
passive smoking were introduced in an addendum to the 
main questionnaire in 1978, and the addendum was re¬ 
vised in 1979. Thus, information on passive smoking was 
obtained on only a subset of the subjects, for men, 25 of 
37 cases and their matched controls; for women, 53 of 
97 cases and their matched controls. This number of 
responses was obtained for those questions included in 
both versions of the addendum, whereas the number of 


% One oriental male case was matched to a white control: two hispanic 
and two oriental female cases were matched to white controls. 


Table 1. Histologic Type of Lung Cancer 
in Never Smokers and Smokers 



Men 

Women 


(No.) 

(%) 

(No.) 

m 

Never smokers 





Kreyberg type 1 

13 

(351) 

20 

(20.6) 

Epidermoid/squamous 

13 

(35,1) 

16 

(16.5) 

Large cell/giant cel! 

0 


4 

(4 l ) 

Kreyberg type 11 

20 

(54; in, 

72 

(74.2) 

Adenocarcinoma 

16 

(43.2) 

60 

(61.9) 

Alveolir 

Mixed (Kreyberg 1 & 11) 

4 

00.8) 

12 

(12.4) 

and undifferentiated/ 
anaplastic 

4 

(10.8) 

5 ' 

(5.2) 

Total 

37 


97' 


Smokers* 





Kreyberg type 1 

1187 

(63.1): 

341 

(52.3) 

Kreyberg type 11 

Mixed (Kreyberg l & 11) 

,600 

(31.9) 

279 

(42.8) 

and undifferentiated/ 
anaplastic 

95 

(5.0) 

32 

(4.9) 

Total 

1882 


652 



* A more detailed breakdown by histolbgic type is not presented'for 
smokers because this information was not coded. For the nonsmokers 
this information was retrieved manually. 


responses was smaller for the question “Does your spouse 
smokeT\ since this question appeared in only one version 
and since it was not answered by those subjects who were 
not married, widowed, separated, or divorced (see 
Table 3). 

Differences between cases and controls were assessed 
by the chi-square test for independence, 1 and by the Man- 
tel-Haenszel extension test for linear trend. 1 Point esti¬ 
mates of the relative risk with test-based 95% confidence 
intervals were calculated following Miettinen’s method.’ 

Results 

For the 10-year period, 1971 to 1980, among 1919 
cases of primary lung cancer in men. 37 (1.9%) occurred 
in validated nonsmokers. Among 749 lung cancer cases 
in women, 97 (13.0%) were validated nonsmokers. This 
difference in the proportion of nonsmokers in men and 
women is highly statistically significant. x 2 U) * 137.21, 
P < 0.001. 

Histologic Type 

Tabic 1 shows the histologic type of lung cancer for 
nonsmokers and smokers by sex. Among male smokers 
with lung cancer there were nearly twice as many Kreyberg 
type I§ cases as Kreyberg type 11(1187 versus 600). while 


§ Kreyberg type I includes squamous cell, oat celli small cell land targe 
cel! caret nomas. Kreyberg type U includes adenocarcinoma, bronchiolar. 
and alveolar carcinoma. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Table 2. Distribution of Background Variables 
in Cases and Controls 




Men 



Women 


Cases 

Controls 

Cases 

Controls 

(No.) 

(%> 

(No.) 

(%) 

(No.) 

(%) 

(No.) 

<%> 

A*c 









*49 

13 

(35) 

12 

(32) 

12 

(12) 

13 

(15) 

50-59 

II 

(30) 

12 

02) 

26 

(27) 

24 

(25) 

60-69 

7 

02) 

10 

(27) 

29 

(X) 

34 

(35) 

70+ 

6 

04 ) 

3 

(8) 

X 

(31) 

24 

(25) 

Tool 

37 


37 


97 


97 


lUJtfion 









Protesu.nl 

2 

(6) 

5 

04) 

27 

(28) 

34 

(36) 

Catholic 

16 

(46) 

14 

(40) 

31 

(32) 

36 

(38) 

Jewish 

15 

(43) 

13 

(37) 

38 

(A0) 

24 

(25) 

Other 

2 

(6) . 

3 

(9) 

0 

(0) 

1 

(1) 

TouJ 

35 


35 


96 


96 


Yr of education 









l-ll 

3 

(5.4) 

6 

(16.2) 

38 

(39.2) 

29 

(».9> 

12 

7 

06.2) 

II 

(29.7) 

25 

(27.8) 

37 

(31.1) 

13-13 

6 

(21.6) 

8 

(21.6) 

14 

(15.5) 

15 

(15.3) 

16+ 

20 

(36.1) 

12 

(32.4) 

16 

(175) 

15 

(13.5) 

Total 

37 


37 


97 


97 


Occupational sutus 









Professional 

22 

(39.5) 

14 

(378) 

8 

(8.2) 

11 

01.3) 

Skilled 

6 

06,2) 

7 

(18.9) 

26 

(26.8) 

35 

(36.1) 

Semiskilled 

2 

(3.4) 

9 

(24.3) 

6 

(6.2) 

6 

(6.2) 

Unskilled 

3 

<U) 

2 

(3.4) 

8 

(8.3) 

5 

(3.2): 

Housewife 

0 

— 

0 

— 

38 

(39.2) 

28 

(28.9) 

Retired/unemployed 

4 

(35) 

5 

(115) 

11 

(11-3) 

12 

(12. <) 

Tout 

37 


37 


97 


97 



among female smokers the numbers were more similar 
(341 versus 279). This difference is statistically significant, 
X 2 (I) " 23.91, P < 0.001. Among male never-smokers, 
there were 13 Kreyberg type I versus 20 Kreyberg type 
II cases, while among females, there were 20 Kreyberg 
type I versus 72 Kreyberg type II cases. Although the 
number of male nonsmoking cases is small, the difference 
between men and women is statistically significant, x 2 (J) 
- 3.90, P < 0.05. Furthermore, the difference between 
the proportions of Kreyberg I and Kreyberg II in never- 
smokers compared with smokers is statistically significant 
in both sexes (for men, * 2 (1) « 10.54, P < 0.005; for 
women, x 2 ( I) " 35.46; P < 0.001). 

Age 

Table 2 gives the age distribution of eases. Male cases 
are significantly younger than female cases (x 2 (3) “ 11.30, 
P < 0.025). The mean age for men was 53.9 years (SD 
[standard deviation] 14.3) compared with 61.6 (SD 11.3) 
for women. This younger age of male cases appears to 


hold for both Kreyberg l and Kreyberg II types: the mean 
age for Kreyberg I and Kreyberg II lung cancer in men 
was 52.8 and 53.6 years, respectively, while in women 
Kreyberg I had a mean age of 63.7, and Kreyberg II had 
a mean of 61.0 years. 

Education 

Kreyberg II cases appeared to be more educated than 
Kreyberg I cases in both sexes (data not presented). 

Case-Control Comparisons 

There were no differences in male cases and controls 
by religion, proportion of foreign bom, marital status, 
and residence in childhood, adolescence, and adulthood. 
Male cases were better educated (57% of cases had gone 
beyond college compared to 32% of controls): and a higher 
proportion were professionals (60% of cases compared to 
38% of controls) (Table 2). These differences did not reach 
statistical significance. 

Female cases and controls did not differ significantly 
on proportion of foreign bom, marital status, education, 
occupational status, or residence in childhood; adoles¬ 
cence, or adulthood. There was a nonsignificant^ higher 
proportion of Jewish women among cases compared to 
their controls (40% versus 25%) (Table 2). In both cases 
and controls, the proportion of urban dwellers increased 
from 70% in childhood to 80% in adulthood. 

History of previous diseases: No case-control differ¬ 
ences were found for history of chronic bronchitis, em¬ 
physema, diabetes, asthma, pneumonia, or hypertension 
in males. In females, there were similar findings, except 
more female cases had a previous history of pneumonia 
than controls: 16/40 cases versus 3/38 controls (x 2 d) 
- 10.9, P * 0.001). 

Queielet's index: Quetelet’s index was calculated using 
the subject’s weight 5 years prior to diagnosis for 22 male 
cases and their matched controls and for 50 female cases 
and controls on whom this information was available. 
No difference was seen between cases and controls of 
either sex. 

Alcohol: No significant differences in alcohol intake 
were found between cases and controls of either sex. 

Occupational exposure: No differences in occupational 1 
exposures were observed between male cases and controls. 
In females, the only significant difference was that 14 
cases reported working in a textile-related job compared 
to 5 controls (relative risk. 3.10; 95% confidence interval 
1.11-8.64). Of the 14 female cases, 2 were diagnosed with 
Kreyberg I, U with Kreyberg II and 1 had mixed-type 
lung cancer. For those cases and controls interviewed 
between 1976 and 1980, information on the duration of 
exposure to occupational and environmental substances 
was available. There was no difference in the mean num- 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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ber of years of exposure in textile-related jobs (16 years) 
of cases and controls Among the cases, the specific oc¬ 
cupations were the following: one seamstress, two dress¬ 
makers. one sewing-machine operator, one assembler and 
yamwinder. one dress-shop worker, two salesladies who 
had done factory work, one apparel manufacturer, one 
clothing packer, one typist, one washerette/housekeeper, 
one bookkeeper, and one housewife. 

Among the 37 male cases only a few (5) reported ex¬ 
posures to substances of potentially etiologic interest. An 
electronics engineer had 35 years of exposure to cleaning 
chemicals; a designer had 25 years of exposure to chem¬ 
icals and acids and 15 years of exposure to plastics and 
glues; a director of sales for a chemical corporation (a 
chemist ) had 12 years of exposure to chemicals and acids; 
an upholsterer had 30 years of exposure to asbestos, rub¬ 
ber. and solvents; and a machine shop attendant had 37 
years of exposure to metals, grease, and oil 

Among the 97 female cases, in addition to exposure 
to textile work reported by 14. few reported other ex¬ 
posures. The assembler/yamwinder who reported expo¬ 
sure to textiles also reported exposure to metals for 28 
years; a machine operator had 10 years of exposure to 
metals; an assistant medical technician had 10 years of 
exposure to chemicals and acids; a social worker had 5 
years of exposure to metals and welding; an electronic 
prototype technician had 14 years of exposure to chem¬ 
icals and acids, metals and solvents; and a chambermaid 
had 23 years of exposure to ammonia. 

We looked separately at the smallnumber of cases who 
developed lung cancer younger than age 40, eight men 
and six women. The occupations of the men included 
an accounting professor, an accounting clerk (who had 
been a teacher for 11 years), a neurosurgeon, a stock 
trader, a postal service clerk, a law student, a salesman, 
and a self-employed president of a supply company. None 
of the men reported any exposures. The female cases 
included two housewives, an assistant manager for the 
American Automobile Association* an electronic pro¬ 
totype engineer (mentioned above), a telephone operator, 
and a high school teacher. Only the electronic prototype 
engineer reported any exposures. The distribution of his¬ 
tologic types among these younger cases did not appear 
to differ from that of all nonsmoking cases. 

Passive inhalation: Of the 25 male cases and controls 
who were asked about exposure to other people's dgarette 
smoke at home, six male cases reported having been ex¬ 
posed compared to 5 controls (Table 3). Eighteen of 25 
cases reported having been exposed to cigarette smoke 
at work compared to 11 of 25 controls. The difference 
is just statistically significant (P * 0.05). Mantel extension 
test for linear trend in the frequency of exposure (four 
levels) in cases and controls gives a chi-square of 2.88, P 
< 0.005i The number of male cases and controls who 


Table 3. Exposure io Passive Inhalation Among a Subset 
of Cases and Controls 




Men 

Women 


Cases Controls 

Cases 

Controls 


(No.) 

{%) (No.) (*) 

(No.) (%) 

(No,) (%) 

At home* 

Yes 

6 

5 

16 

17 

No 

19 

20 

37 

36 

Total 

25 

25 

53 

53 

At workt 

Yes 

18 

11 

26 

31 

No 

7 

14 

27 

22 

Tout 

25 

25 

(/* < 0.045) 

53 

53 

Spouse smoke} 

Ever 

5 

5 

13 

15 

Never 

7 

7 

M 

to 

Total 

12 

12 

24 

25 


• Current exposure on a regular basis to family members who smoke, 
t Current exposure on a regular basis to tobacco smoke at work. 

% Spouse's current or past smoking habits. 


reported that their wives smoked was identical, 5 of 12 
in both groups. In both groups the wives had smoked for 
comparable periods of time. 

No differences on exposure to passive smoking at home 
or at work were found in women, 16 of 53 cases were 
exposed at home compared to 17 of 53 controls, and 26 
of 53 cases were exposed at work compared to 31 of 53 
controls. Of the women who were asked about their 
spouses' smoking habits, no differences between cases 
and controls were found in the proportion who smoked, 
13/24 for cases versus 15/25 for controls. Again, years of 
smoking in the cases' husbands did not differ from years 
of smoking in the controls' husbands. 

Discussion 

Due to the powerful role of smoking in the etiology 
of lung cancer, other risk factors can best be studied in 
nonsmokers with confirmed nonsmoking histories. Thus, 
a key feature of this investigation is that in order to "‘val¬ 
idate"’ the diagnosis of primary lung cancer (obtained 
from the discharge summary or the pathology report) and 
the nonsmoking status of all study subjects (obtained in 
the original interview), we went back to the hospital rec¬ 
ords and abstracted information on diagnosis and smoking 
history. If the chart indicated that the patient had smoked 
tobacco at any period of his or her life, the person was 
excluded from the study. In the rare instance that no 
mention of smoking history was found in the chart, the 
patient was included. Of the 156 cases of lung cancer im 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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our computer file of self-reported never-smokers, review 
of the hospital chart revealed that 13 were actually smokers 
or had' smoked at some time, and 9 were not primary 
lung cancers. These 22 cases were excluded from the anal¬ 
ysis. Confirmation of the diagnosis and nonsmoker status 
of the controls was carried out in the same way as for 
the cases. For none of the controls was the self-reported 
nonsmoking status contradicted by information in the 
chan. 

The finding that more cases gave a conflicting response 
on whether or not they had ever smoked than controls 
(13 of 147 primary lung cancer cases compared to none 
of 134 controls) is of significance. This suggests that some 
lung cancer cases tend to deny a smoking history more 
than controls with non-tobacco-related diseases. In a study 
of the role of cigarette smoking in lung cancer, such denial 
of cigarette consumption or under-reporti ng, which may 
also take place, would tend to reduce the estimate of the 
relative risk. In a study of lung cancer in nonsmokers, 
the inclusion of cases with a smoking history (misclas- 
si ft cation) would also reduce associations of the disease 
with other risk factors. 

Although we attempted to eliminate all smokers from 
among the cases and controls by using a conservative 
definition of nonsmoker and by excluding any subject 
with a history of smoking either in the questionnaire or 
in the hospital chart, it is possible that some subjects who 
reported never having smoked actually did smoke at some 
time. 

The current study confirms earlier findings that among 
lifelong nonsmokers lung cancer is exceedingly rare, and 
that the more conservative the definition of nonsmoker 
and the more detailed the smoking history, the lower is 
the proportion of nonsmokers found among lung cancer 
cases. 1 

Histologic Type 

As found in earlier studies, Kreyberg type II (primarily 
adenocarcinoma) is more common in nonsmokers with 
lung cancer than in smokers and, in both groups, KreybeTg 
type II is more common in women. The percentages of 
nonsmoking cases with adenocarcinoma in our study 
(43% of males, 62% of females) are in close agreement 
with those from the American Cancer Society’s prospec¬ 
tive study (46% of males, 59% of females, L. Garfinkel, 
personal communication, 1982). In view of the differences 
in design and method of selection of subjects, this agree¬ 
ment suggests that these percentages may be representative 
of nonsmoking lung cancer cases generally. 

Sex Ratio 

in our nonsmoking cases there are 2.6 times as many 
females as males, even though the male-female incidence 


ratio for lung cancer is 2.4, 10 and the male-female rauo> 
among all lung cancer cases in our file is 2.6 (1919/749). 
The larger number of nonsmoking women with lung can¬ 
cer compared with nonsmoking men is presumably due 
to the historically higher proportion of nonsmokers among 
women compared to men. Doll found no. difference in 
the age-specific death rate from lung cancer among non¬ 
smoking males and females. 1 Similarly, Garfinkel" 1 found 
no difference in the age-adjusted lung cancer mortality 
rate for nonsmoking men and women: 

Case-Control Comparisons 

Previous diseases: Our finding that female cases had 
a higher frequency of previous history of pneumonia 
compared to controls is difficult to interpret' since we do 
not have information on the age at diagnosis or on the 
duration of pneumonia. 

Occupation: Earlier case studies of lung cancer in non- 
smokers have included occupations in males with-ex¬ 
posure to dust and/or fumes, i.e.. a carpenter, a joiner, 
a fitter, and a flour miller among the 7 male cases in 
Doll’s study; 1 two painters, a smelter, a blacksmith, a 
gasoline truck driver, a gasoline and oil delivery man and 
gas station attendant, a cabinet maker, a sawmill worker, 
and an engineer among 20 male cases in Wynder’s study" 
a plumber/steamfitter and an auto body and fender re¬ 
pairman among 8 male cases in the study by Wynder 
and Berg. 5 Among female cases, the occupations were 
less suggestive of exposure to inhaled substances. These 
studies interviewed small numbers of nonsmoking cases, 
and did not make use of a comparison group. 

Our findings of a statistically significant threefold excess 
risk of lung cancer among women who reported having 
worked in the textile industry is of interest: Doll, in his 
study of lung cancer among nonsmokers, lists occupations 
of more than 3 years duration in 7 male and 40 female 
lung cancer cases. Out of 31 women who had been em¬ 
ployed outside the home, 5 had worked as seamstresses 
or dressmakers. 1 

However, there is no clear relationship in our data 
between duration of exposure and risk of disease. The 
mean number of years of exposure was the same for cases 
and controls. Most importantly, it is not dear that there 
is a single exposure or group of exposures that all of the 
workers in textile-related jobs have in common. 

Furthermore, it should be emphasized that our oc¬ 
cupational data are limited since there was room only to 
code one occupation—that of longest duration—and two 
exposures. Occupational and environmental exposures to 
specific substances were obtained by asking the subjects 
whether they had ever been exposed for more than a year 
to any of a list of substances. Self-reported exposures of 
this kind are subject to information bias since awareness 
of such exposure could be expected to vary with the in- 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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dividual, with educational level, with different jobs, and 
between cases and controls. In only 7 of the 14 cases did 
the coded 1 occupation mention textilt work. The re¬ 
maining seven cases reported occupations not specifically 
associated with textiles, such as “typist," but reported 
exposure to textiles. Evidence from existing occupa¬ 
tional studies of lung cancer risk in textile workers is 
scant.' 2 ' 14 No cohort study of textile workers appears to 
have been carried out. 

The apparently minor role of occupational exposures 
in our male cases is consistent with the high percentage 
of professionals (60%) among them. Although our data 
do not suggest an important role of occupation ot ex¬ 
posure to specific substances, it would be desirable in the 
future to obtain more detailed and objective occupational 
histories on cases oflung cancer occurring in nonsmokers. 

Passive inhalation: The plausibility of a role of passive 
inhalation in lung cancer can be questioned on several 
grounds. Although sidestream cigarette smoke contains 
higher concentrations of toxic components than main¬ 
stream smoke,' 5 it is diluted in the ambient air to varying 
degrees (depending on the size and shape of the room, 
proximity to the smoker, and ventilation) by the time it 
reaches the passively exposed person. As shown by Auer¬ 
bach and coworkers, 16 the changes in the bronchial ep¬ 
ithelium characteristic of smokers are rarely observed in 
lifetime nonsmokers. 

Nevertheless, the possibility that heavy exposure to 
secondhand smoke over a long period of time could lead 
to increased cancer risk cannot be ruled out at present. 
Because questions on passive inhalation were introduced 
in our questionnaire in 1978, we only have information 
on this factor for between 28% and 68% of our subjects 
depending on the specific question. We present the dis¬ 
tributions of responses to these questions as preliminary 
data since the numbers are small. Cases do not differ 
from controls except for the greater exposure to cigarette 
smoke at work reported by male cases compared to male 
controls. Those cases who reported passive inhalation 
exposure did not differ in their distribution of histologic 
types from unexposed cases. The difference between ex¬ 
posure to cigarette smoke at work between male cases 
and controls could be due to information bias, although 
there is no indication of such bias in the responses to the 
other questions on passive inhalation. 

The studies which, to date, have addressed the issue 
of passive inhalation and lung cancer have differed in 
methodology, the population studied, the type of lung 
cancer studied, the degree of histologic confirmation, and 
in results. These studies are summarized in Table 4. They 
have been commented on by a number of investiga- 
to^s."• ,7 “' , We wish to draw attention here to several 
points which are crucial in assessing a contribution of 
passive smoking to lung cancer and which need to be 


considered in future studies. First, the proportion of his¬ 
tologically confirmed diagnoses in the studies listed in 
Table 4 ranged from 35% (Trichopoulos et al: [20]) to 
82% (Chan and Fung [21']). Given the difficulty of di¬ 
agnosing lung cancer, histologic confirmation is essential; 
Second, Trichopoulos et al. 10 excluded adenocarcinoma 
and terminal bronchiolar cases, whereas adenocarcinoma 
predominated in Hirayama’s cases 23 (personal commu¬ 
nication, 1981), in those of Chan and Fung, 2ll and in our 
cases. In the American Cancer Society study reported by 
Garfinkel," histologic type was obtained for lung cancer 
cases during the first 6 of 12 years of the study. Seventy 
percent of these cases had histologic confirmation but 
some of these were only identified as “carcinoma.” Among 
the cases with confirmed histology and information on 
specific cell type, 46% of the male and 59% of female 
nonsmokers had adenocarcinoma compared to 23% 
among male and 46% among female smokers (personal 
communication). Since little is known about the etiologic 
significance of different histologic types and since the 
distribution of types differs in different populations, it is 
premature to restrict studies of passive inhalation to par¬ 
ticular types. 

Third, although histologic classification oflung cancer 
is imperfect, it is desirable to stratify by the major his¬ 
tologic types in the analysis if the number of cases permits 
since different histologic types may have different etiol¬ 
ogies. 

Finally, all of the previous studies used the amount 
and duration of spouse's smoking as the measure of ex¬ 
posure to passive inhalation. Focus on the spouse's smok¬ 
ing may fail to provide an adequate measure of the sub¬ 
ject’s exposure for a number of reasons: (1) a subject’s 
actual exposure depends on how much time the smoking 
spouse smokes in his or her immediate presence; the 
spouse could be a heavy smoker but spend very little 
time at home; (2) in addition to the current spouse’s 
smoking habits, those of former spouses may be equally 
important; (3) the subject may live with other relatives 
who smoke; (4) exposure to tobacco smoke at work can 
be a substantia] proportion of a person's exposure; (5) 
exposure in cars, commuter trains, buses, and in other 
situations, such as restaurants, movie theaters, etc., could 
be significant. It is for these reasons that we have recently 
revised our questionnaire to include detailed questions 
which will give a more complete picture of the subject’s 
exposure, both in respect to different environmental set¬ 
tings and to duration of exposure for each specific com¬ 
ponent. 

If passive inhalation in nonsmokers is associated with 
increased lung cancer risk, by what mechanism does it 
exert its effect? Since adenocarcinoma is the most com¬ 
mon histologic type of lung cancer in nonsmokers, one 
could hypothesize that inhaled sidestream smoke increases 
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Table 4. Summary of Studies of the Role of Passive Inhalation in Lung Cancer in NonSmokers 


Author/ 
type of study/ 
population 


No. of cases 


Histology 


Findings 


Comments 


Hirayama (1981) 22 
Prospear ve/ 
Japanese 
nonsmoking 
wives aged 40+ 
yean 


174 deaths in mamed 
nonsmoking women 
w/tung ca among 
91.540 nonsmoking 
married women 


Out of a sample of 23 cases. 
17 were adenocarcinoma 


A dose-response relationship 
was seen between the 
nonsmoking wives' risk 
and the husbands' 
smoking habit wives of 
exsmokers or of 1-19 
rigs/day-smokers had RR 
• 1.61: wives of smokers 
of £20 rigs/day had RR 
- 2.08 


Exposure index was 
based on smoking 
habits of husbands 


Garfinkel (1981)" 
Analysis of data 
from two 
prospective 
studies/ACS 
population and 
Dorn study of 
veterans u 

195 deaths from lung ca 
among male 
nonsmokers: 564 
deaths from lung ca 
among female 
nonsmoken (ACS): 

168 lung ca deaths 
among nonsmokers 
(Dorn) 

Histologic confirmation of dx 
in 69% of cases in first 6 
years of ACS study. Among 
lung cancer cases with 
confirmed detailed 
histology. 46% of male and 
59% of female nonsmokers 
had adenocarcinoma 
compared with 23% of 
male and 46% of female 
smokers (personal 1 
communication) 

No significant increase in 
lung ca risk seen in 
nonsmoking wives of 
smoking husbands 
compared with 
nonsmoking wives of 
nonsmoking husbands 

Exposure index was 
based on smoking 
habits of husbands 

Trichopoulos et aJ. 
(1981 )r° Case- 
control/white 
female residents 
of Athens, 

Greece 

40 female nonsmokers 
w/lung ca other than 
adenoca or terminal 
bronchiolar 

14 cases were histologically 
confirmed; 19 were 
cytologicaily confirmed; 18 
were clinically confirmed; 
excluded adenocarcinoma 
and terminal bronchiolar 

RR of lung ca associated w/ 
having a husband who 
smokes <1 pack/day was 
2.4; RR associated w/ 
having a husband who 
smokes > 1 pack/day was 

3 4. (x : for linear trend 
- 6.45: P < 0.02) 

Exposure index was 
based on smoking 
habits of husbands 
and former 
husbands 

Chan and Fung 2 ’ 
Case-control/ 

Hong Kong 
Chinese 

Only two nonsmokers 
out of 208 male lung 
ca cases; 84 
nonsmokers out of 

189 female lung ca 
patients 

15 of the 84 female cases were 
squamous or epidermoid 
ca: 38 were 

adenocarcinoma: 15 had no 
histologic verification 

Among nonsmoking women 
the proportion of cases 
whose spouse smoked 
was slightly lower than 
that of controls (34 of 84 
or 40.5% rj 66 of 139 or 

It is unclear what 
question was used 
regarding 
inhalation since in 
an earlier paper*, 
the question is 


47.3%). Among 
nonsmoking women, 
there was no significant 
difference in the 
proportion of cases who 
used kerosene fuel in 
cooking compared with 
controls. 


given as “Are you 
exposed to the 
tobacco smoke of 
others at home or 
at workT*; 
whereas here 
reference is made 
only to “smoking 
habits of spouses ** 
No information is 
given on how 
many subjects 
were mamed 


Ca: cancer, dx: diagnosis: rigs: cigarettes; RR; relative risk: vx versus. 
• Chan WC Col bourne MJ. Fung SC. Ho HC Bronchial cancer in 


Hong Kong 1976-1977 Br J Cancer 1979; 39:182^192 


the risk for this type. Volatile components of cigarette 
smoke, including volatile nitrosamines, are more likely 
than respirable paniculate matter to reach the periphery 
of the lung. Current findings suggest most lesions in non- 
smokers are located in the deeper ponions of the lung. 
Nonsmokers exposed to cigarette smoke in enclosed 
spaces are reported to have increased levels of carbon 
monoxide in their blood, 21-25 which suggests that other 


volatile components could reach the lung: It would be 
important to know in this regard whether the location of 
lesions in the lungs of nonsmoking lung cancer cases with 
exposure to passive inhalation differs from that among 
smokers. 

In addition to the etiologic factors discussed in this 
article, other possible explanations of the occurrence of 
lung cancer in nonsmokers should* also be considered. 
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Exposure to ionizing radiation in the course of radiation 
treatment could be responsible for some cases. Also, 
Auerbach and coworkers 26 have suggested that lung cancer 
could arise in nonsmokers secondary to healed tuber¬ 
culosis scars, although this is unlikely to account for many 
cases. 27 Another possibility is that lung cancer in non- 
smokers, especially adenocarcinoma, is estrogen-related 
since it is more common in women than in men. It has 
been shown that adenocarcinoma of the lung frequently 
contains estrogen receptors. 21 Still another possibility is 
that carcinogens of nutritional origin could be carried to 
the lung by the blood. These possibilities deserve epi¬ 
demiologic exploration. 
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Garfinkel, L., Auerbach, O. and Joubert, L., "Involuntary 
Smoking and Lung Cancer: A Case-Control Study," Journal of the 
National Cancer Institute 75(3): 463-469, 1985. 

This case-control study, conducted in New Jersey and Ohio, 
included 134 cases and 402 age- and hospital-matched controls. 
Lung cancer cases were ascertained using hospital records and cancer 
registries. Controls had been diagnosed with colon-rectum cancer. 
All cases were histologically confirmed. Some proxy interviews 
were conducted, usually with spouse or children. One table shows 
the variation in ORs related to respondent type; for instance, 
based on questions about husband's smoking habit, an OR when the 
case responded was 0.83; when the husband, 0.77; and when the case's 
child, 3.57. Exposure questions were asked regarding husband's 
smoking, smoking by others in the home, smoking in the workplace 
and smoking by others during childhood. 

ORs were calculated for four methods of classifying: smoke 
exposure: "exposed to smoke over last 5 year," OR = 1.28 (95% Cl 
0.96-1.70); "exposed to smoke over last 25 year," OR = 1.13 (95% 
Cl 0.60-2.14)>; "husband smoked," OR = 1.22 (95% Cl 0.97-1.71); and 
"husband smoked at home," OR = 1.31 (95% Cl 0.94-1.83). 
Additionally, for women whose husbands smoked >40 cigarettes/day, 
an OR of 1.99 (95% Cl 1.13-3.50) was calculated. For those whose 
husbands smoked >20 cigarettes/day, the reported OR was 2.11 (95% 
Cl 1.13—3.95). For exposure in the workplace, ORs less than 1.0 
were reported. Exposure during childhood was associated with a 
statistically nonsignificant OR of 0.91. 
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Lawrence Garflnktl , 2 Oacar Auerbach , 3 and Lou Joubert ? 4 


ABSTRACT—In a case-control study in 4 hospitals from 1971 to 
1981. 13* cases of lung cancer and 402 cases of colon-rectumi 
cancer (the controls): were identified'm nonsmoking women All 
cases and controls were confirmed by histologic review ol slides, 
and nonsmoking status and exposures were verified by interview. 
Odds ratios (OR) increased with increasing number of cigarettes 
smoked by the husband, particularly for cigarettes smoked at 
home. The OR for women whose husbands smoked 20 or more 
cigarettes at home was 2.11 (95% confidence limits 1.13. 3.95) A 
logistic regression analysis showed a significant positive trend of 
increasing risk with increased exposure to the husband's smoking 
at home, controlled for age. hospital, socioeconomic class, and 
year of diagnosis Comparison of women:classified by number of 
hours exposed a day to smoke in the last 5 years and in the last 25 
years showed' no increase in risk of lung cancer —JNCH 1985;, 
75:463-469 


Much interest has been expressed in the past several 
years in the reported relationship of involuntary or 
passive smoking and the development of lung cancer. 
Hiravama (J ), in a prospective studv in Japan, reported 
a 2:1 RR for nonsmoking women married to smokers as 
compared to the RR for nonsmokers married to non- 
smokers. Trichopoulous et al. (2), in a study in Greece, 
found that nonsmoking women with husbands who 
smoked had an OR about 2.5 times as high as that of 
women with husbands who never smoked, and the OR 
rose to 3 4 in women whose husbands smoked more than 
one pack of cigarettes a day. In another case-controli 
study, Correa ei al. {3) found nonsmoking women 
married to smokers .with a lifetime consumption of 41 or 
more pack years had an OR 3.5 times as high as the OR of 
women married to nonsmokers. 

In an analysis of data from the American Cancer 
Society’s prospective study, Garfinkel (4) found little if 
any increase in RR of lung cancer for nonsmoking 
women married to smokers (4). The RR was 1.34 for light 
smokers and 1.10 for those whose husbands smoked 20 or 
more cigarettes a day. Rabat and Wynder (5) in a pilot 
study found no extra lung cancer risk in women and in 
nonsmoking men exposed to smoke at home, but 
nonsmoking men exposed at work showed a slight 
increase in risk. Rabat and Wynder measured exposure 
both by the spouse's smoking habit and the subject s 
report of direct exposure. 

An investigation by Sandler et al. <d) of relatively 
young cancer cases in North Carolina found an overall 
1.6 OR (smokers and nonsmokers) for exposed vs. 
nonexposed cancer cases. Exposed cases were those in 
w hich the husband smoked Exposed nonsmokers had a 
higher OR than that of exposed smokers. In nonsmokers 
the OR were elevated and statistically significant for 
cancers of the cervix, breast, and endocrine glands. 


Occurrence of cancer in the latter two sites previously had 
not been associated with cigarette smoking. Lung cancer 
also showed an elevated OR but was not statistically 
significant; however, the number of cases was small; 

Two papers in Hong Ron g by Chan and Fung (7) and 
by Koo et alt (£) show very little difference between cases 
and controls with respect to involuntary smoking and 
lung cancer. 

Except for the two prospective studies, all of these 
studies were based on relatively few lung cancer cases in 
female nonsmokers; the number of cases ranged from 22 
to 77 in various case-control studies. 

In a previous paper, we pointed out that in any study 
of involuntary smoking and lung cancer, categorizing 
nonsmokers by the smoking habit of the spouse may lead 
to error in classification of exposure. In the United States 
particularly, there may be many women, married to 
nonsmokers, who are exposed to the smoke of others at 
work or in other areas. Conversely, some individuals 
married to smokers may suffer acute effects from inhaling 
smoke and consciously avoid such exposure. A survey of 
38,000 subjects by Friedman et al (9) confirmed this 
hypothesis. About 40% of women nonsmokers and 50% of 
men nonsmokers who were married to nonsmokers were 
exposed to the smoke of others for some periods of time 
during a week, and 47% of nonsmoking women married: 
to smokers reported that they were not exposed to tobacco 
smoke at home. In the study reported here, w-e record the 
smoking habit of husbands (total No. of cigarettes 
smoked and No. smoked at home), as well as the number 
of hours a day the subjects were exposed to the smoke of 
others at home, at work, and in other areas 

Other causes for concern are establishment of the 
microscopic diagnosis of primary lung canceT and 


Amreviations USED; CL —confidence limns, OR = odds raticrtsjj. 
RR = relative nsk(s) 
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verification of the smoking history. In a study of the 
histologic type of lung cancer in relation to asbestos 
exposure, 49 of 774 men and women with a discharge 
diagnosis of microscopically proved lung cancer were 
recorded as nonsmokers in the hospital chart (10), After 
review of hospital records, histologic sections, and 
interviews, only 10 cases remained who had died of 
primary lung cancer and who had never smoked: One- 
half of the others had smoked at some time and, one-half 
the confirmed nonsmokers had a primary cancer other 
than that of the lung. 

It is apparent, therefore, that more studies on in¬ 
voluntary smoking are needed, with particular attention 
given to obtaining microscopic proof of primary lung 
cancer and more detailed information about exposures to 
cigarette smoke. 

METHODS 

To have available enough subjects for a case-control 
study of involuntary smoking, we obtained access to the 
records of 4 hospitals— 3 in New Jersey and 1 in Ohio. In 
each of these institutions, we identified all lung cancer 
cases in women recorded during 1971-81. In 2 hospitals 
the cases were selected from the Tumor Registry ; in 1 
hospital, they were selected from the surgical index in the 
pathology' department; and in the other hospitals, records 
from the pathology laboratory were checked against the 
medical records diagnostic discharge index. No case was 
selected that had been diagnosed prior to 1971. Cases with 
cancer of the colon-rectum served as controls. Colon- 
rectum cancers have been shown in epidemiologic studies 
not to be related to cigarette smoking Charts then were 
located and reviewed. Cases that were diagnosed clinically 
only or by cytology, or as sarcoma or lymphoma of the 
lung, were excluded. Those that occurred in smokers (or 
ex-smokers), according to hospital records, also were set 
aside. Only those charts in which the patient was 
specified as a nonsmoker, or in which the smoking habit 
was not recorded, were further investigated. 

All the slides for these cases and controls were pulled 
from the files (an average of **15 slides/case) and were 
reviewed blind (by O. A ). In a small sample, slides for 
cases and controls were reviewed a second time to check 
consistency of the findings. Another sample of slides for 
smokers with lung cancer, and for subjects with diagnoses 
of sites other than lung or colon-rectum, also were 
selected for histologic review and were mixed in with 
the slides of nonsmokers. If slides were missing or not 
available, or of too poor quality for accurate diagnosis, 
the blocks for the case were located and new slides were 
prepared. 

An interview based on a standard questionnaire was 
obtained for all cases and controls, along with micro¬ 
scopic proof. The interview was with the woman if she 
were still alive or with next of kin if she had died. 
Seven interviewers did all the questioning; three did 
interviewing in all 4 hospitals. About three-quarters 
of the interviews were with the patient or with spouse 
or children. Alli other informants had known the sub¬ 


ject for at least 25 years and were able to supply the 
necessary information. All interviews were reviewed 
by the supervisor. When the information was incomplete, 
another respondent was contacted. A second interview- 
was obtained in about 10% of the cases and controls. 

Women who had never married and w'ho lived with 
another member of the family w-ere classified according 
to their relative's smoking habits. Therefore, the word 
“husband” as used in this-paper means husband! ot 
cohabitant living in the same household. Of the cases, 
57% were married and living wdth their husbands at the 
time of the cancer diagnosis. The interview included 
questions on current smoking habits of the husbands of 
the cases and controls up to the present time or to the 
time of death; on the number of cigarettes smoked per day 
at home, and the number of years they had smoked. The 
interviewer also asked about the average number of hours 
a day the woman had been exposed to the smoke of others 
at any time during the past 5 years, during the past 25 
years at home, while at work and in other areas, and 
during her childhood. Women whose husbands smoked 
cigarettes only occasionally were counted as not exposed; 
occasional exposure at home, work, or in other areas also 
was counted as not exposed: 

We matched 1 lung cancer case to 3 colbn-rectum 
cancer cases. Controls were matched to within 5 years of 
age and were from the same hospital. In most age groups 
there were many colon-rectum cancers in women of the 
same ages for matching purposes. The colon-rectum 
cases were checked for histologic proof in the same way as 
were the lung cancer cases, and the smoking interviews 
were obtained by the same interviewers who obtained the 
lung cancer interviews. The interviewers were not told 
the diagnoses, nor did they know the hypothesis of the 
study. 

Several different analytic procedures were used: The 
Maniel-Haenszei procedure for obtaining a point estimate 
of the OR with a 1:3 match was employed, as adapted by 
Pike and Morrow (77 ), with CL as shown by Miettinen 
(72), To compare subgroups of exposures, the matching 
was broken, and OR and CL were computed by the 
Maniel-Haenszei method. In addition, a logistic regres¬ 
sion model was used, with estimation and testing 
procedures as given by Breslow and Day (73), 

To permit comparison with previous studies, the 
subjects’ exposures to cigarette smoke were classified in 
several different ways 1) exposure over the last 5 years, 2) 
exposure over the last 25 years, 3) exposure to cigarettes 
smoked by husband, and 4) exposure to cigarettes smoked 
by husband at home. 

RESULTS 

Table l shows the process through which data for 134 
cases of lung cancer in nonsmoking women were 
obtained from the four hospitals. Of 1,175 women 
listed as having lung cancer, 892 (76%) were smokers or 
had smoked in the past, according to hospital records Of 
the 283 remaining women. 36 (12 7%) were proved 
histologically to have other than lung cancer upon 


JNCJ. VOL 75. NO 5 SEPTEMBER 1985 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 


2023513657 



Involuntary Smoking and Lung Cancer 465 


Table \ —Lung canter in uxrmm who nexrr smoked 
Records of 4' hospitals. 1971-82 




No. of women examined 


Status 

At hospitals: 


Total 

& 


A 

B 

C 

D 


Microscopic proof of lung 
cancer on hospital 
record 

243 

93 

276 

563 

1.175 


Smoker 

200 

70 

182 

440 

892 


Nonsmoker or smoking 
habits not stated 0 

43 

23 

94 

123 

283 

100.0' 

Re interview revealed 
smoker 

15 

3 

41 

54 

113 

39.9 

Reinterview revealed 
nonsmoker 

18 

14 

45 

57 

134 

47.3 

No microscopic proof of 
lung cancer 

10 

6 

8 

12 

36 

12.7 


0 68% of the hospital records listed patient as nonsmoker, in 32% of 
the records, smoking habits were not stated. 


review of slides by one of us (O. A-L and 113 (39.9%) were 
found to be smokers upon re interview. Only 134 (47.3%) 
were lifetime nonsmokers with histologically proved 
primary lung cancer. They were the only cases therefore 
suitable for this study. Among the colon-rectum cases, 
there were manv fewer that were misdiagnosed—only 
1.4%. 

The age distribution of the cases and controls is shown 
in table 2. More than half were 70 years ol age or older, 
and 22% were 80 years of age or older ai the time of 
diagnosis. The histologic diagnosis of lung cancer cases 
was as follows: 65% adenocarcinoma, 16% large cell, 8% 
squamous cell, 4% oat. cell... 3% alveolar cell., 3% mixed, 
and 1% too undifferentiated for classification by cell 
type. 

Table 3 shows the OR and CL for risk of lung cancer, 
according to the 4 methods of classifying smoke exposure. 
The OR ranged from 1.13 to 1.31. All 4 methods resulted 
in lower 95% CL of less than 1 and were not statistically 
significant. 

Table 4 show s the average number of hours per day 
that cases and controls were exposed to other people s 


Table 2 —Age distribution of lung cancer cases and-controls 



Cases 

Controls 

Age, 

yr 

No. 

% 

No 

% 

40-49 

5 

3.7 

17 

4:2 

50-59' 

28 

20.'9 : 

86 

214 

60-69 

28 

20.9 

88 

21.9 

70-79: 

44 

32:9 

121 

30.3 

80-89 

24 

17.9 

82 

20.4 

>90 

5 

3:7 

8 

2.0' 

Total 

134 

100:0 

402 

100.0 


Table 3 ,—OR for matched groups of women for nek of lung cancer 
from erposure to smoke . as classified in 4 categories 



Risk of lung cancer 

Classification 


for women 


OR 

CL 

Exposed to smoke over last 5 yr 

1.28 

0.96-1.70 

Exposed to smoke over last 25 yr 

1.13 

0.60-2 14 

Husband smoked 

1.22 

0.97-1.71 

Husband smoked at home 

1.31 

0:94-1.83 


smoke for the last 5 years and for the last 25 years. The 
women exposed during the last 5 years had an OR 
(adjusted for hr exposed per day) of 1.28 (95% CL: 0.98, 
1.66) and those exposed for the last 25 years had an OR of 
LI2 (CL: 0.8L 1.42). No increasing trend w'ith increasing 
exposure was apparent in either group. In the 5-vear 
exposure group, the OR went down with increased 
exposure, but the OR in each of the exposure groups was 
not statistically significant. 

Table 5 and text-figures 1 and 2 show exposure 
classified by the husband's smoking habits. The OR for 
women married to smokers was 1.25 (CL. 0.94, 1.60); for 
those whose husband smoked at home it was 1.31 (CL: 
0.99. 1.73) Women whose husbands smoked 40 or more 
agamies OR-oCL9^ 

Women whose "or more cigarettes at 

homehad aii'ORThese w ere the 
only specific smoking gTOups in which the OR were 
statistically significant. The Mantel extension test for? 


Table 4 .—Number of cases and controls exposed to smoke of others during 5 and 25 yr before diagnosis 


Variable 



Exposure. Noj of hr/day 



Total 

Va nf 

None 

1-2 

3-6 

>7 

Total 

women 

Last 5 yr 

No. of cases 

80 

15 

25 

14 

54 

134 

No. of controls 

263 

31 

59 

49 

139 

402 

OR 

1.00 

1.59 

1.39 

0.94 

1.28 


95% CL 


0:90-2.72 

0.96-2.03 

0.69-1.28 

0.98-1.66 


Last 25 yr 

No. of cases 

42 

17' 

45 

30 

92 

134 

No of controls 

136 

72 

109 

85 

266 

402 

OR 

1.00 

0.77, 

1.34 

1.14 

1.12 


95% CL 


0.60-0:99 

0.96-1.87, 

0.83-1.57 

0.81-142 
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Table h—Smckt exposure befort lung cancer duignotru. as classified try husband •> smoking hatnls 





Husband's total smoking Habits 




Variable 

None 0 


Cigarettes/day 


Cigar and/ 

All types 
of smoking 

Total 

No of women 


<20 

20-39 

>40 

or pipe 

No. of cases 

No. of controls 
OR* 

95% CL 

43 

148 

1.00 

11 

45 

0.84 

0.61-1.16 

32 

102 

1.08 

0.81-1.44 

30 

52 

1.99 

1.13-3.50 

18 

55 

1.13 

0.78-1.62 

91 

254 

1.23 

0.94-1.60 

134 

402 




Husband’s smoking habits at home 




None 0 


Clgarettes/day 


Cigar and/ 

All types 

Total 

No. of women 


<10 

10-19 

>20 

or pipe 

of smoking 

No. of cases 

No. of controls 
0R f 

95% CL 

44 

157 

1.00 

29 

90 

1.15 

0.84-1.58 

17 

56 

1.08 

0.76-1.54 

26 

44 

2.11 

1.13-3.95 

18 

55 

1.17 

0.80-1.70 

90 

245 

1.31 

0.99-1:73 

134 

402 


“Figures include single women living alone. Cohabitants living with single women were classified as “husbands." 
h Mantel extension test for trend (one tailed): * = 2.31. PC.025. 
f Mantel ex tension, test for trend (one tailed): x = 2.35. P<025. 


j^Qd^in^bOth^groups- ; was -sta tistical ly significant 
(P<.025, one-tailed test)i 

Analysis also was done for years of smoking. TKer£* 

ftfeos^smoki 

f0*$9iyears^2|^[or total smokingpdta&its and 2.17 r for^ 
smoking Those 

who reported smoking for 30-39 years and 40 years or 
more had much lower OR that were not statistically 
significant. 

Table 6 shows OR for exposure categories by age 
group, histologic type of lung cancer, identity of the 
respondent who was interviewed, and socioeconomic 
status. Data are for average exposure for the last 3 years, 
for the last 25 years, by husband s total smoking habit, 
and by his smoking habits at home. OR generally were 
higher for those 70 years of age or over, for those with 
adenocarcinoma, when someone not in the immediate 
family was the respondent, and for those in the lower or 
lower middle class. There does not appear to be a pattern 
of high OR for any of these subgroups in all 4 exposure 
categories. Some of the OR are statistically significant, 
but they usually carry very wide CL with them. 


Table 7 shows the OR for classification of exposure of 
women to smoke at home, at work, and in other areas, as 
compared with those women not exposed at alii OR for 
exposure at work during the last 5 years was 0.88; for the 
last 25 years, it was 0.93. The highest OR observed was 
1.77 for exposure during the last 5 years in “other areas.’* 
None of the RR shown in this table are statistically 
significant. 

One of the questions in the interview was with regard 
to exposure to smoke in childhood. Those women who 
replied that they had been exposed in childhood had an 
RR of 0.91 (CL: 0.74, 1.12), 


LOGISTIC REGRESSION ANALYSIS 

An unconditional logistic regression model was used— 
which included terms for age, hospital, socioeconomic 
status, and year of diagnosis—to account for possible 
confounding factors. Testing was done on each of the 
four exposure variables, three of which were used in the 
Mantel-Haenszel analysis: 1) exposure during the last 5 



Text figure 2.— OR for exposure to husband y smoking habiis at 
Text FIGURE 1 —OR (or exposure to husband s tout smoking habits. home. 
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Table 6 —OR for rmokt exposure categories, by age group, histologic type of lung cancer, identity 
of respondent, and socioeconomic status 


Specification 


No. of 
cases 


Last 5 yr 


Smoke exposure 


Last 25 yr 


Husband's smoking habits 
Total At home 


OR 95%; CL OR 95% CL OR 95% CL OR 95% CL 


Age. yr 


<60 

33 

0.96 

0.65-1.42 

1.00 

0.63-1.51 

1.19 

0.72-1.98 

1.30 

0.75-2.26 

60-69 

28 

0.82 

0.57^1.19 

0.55 

0.41-0.73 

1.20 

0.66-2 19 

1.42 

0.70-2.88 

70-79 

44 

1.82 

0.93-3.53 

1.22 

0.78-1.90 

1.26 

0.79-1.99 

1.43 

0.85-239 

>80 

29 

2.00 

0.76-5.25 

1.75 

0.81-3.78 

1.28 

0.72-2.27 

1.10 

0.68-1.79 

Histologic type 

Adenocarcinoma 

87 

1.43 

0.99-2.06 

1.15 

0.85-1.56 

1.33 

0.94-1.87 

1.48 

1.01-2 17 

Squamous cell carcinoma 

11 

L28 

0.52-3.19 

0.85 

0.43-1.69 

5.00 

1.28-19.33 

5.00 

1.43-20.18 

Large celt carcinoma 

21 

0.55 

0.41-0.74 

0.67 

0.47-6.94 

0.76 

0.51-1.13 

0.62 

0.45-6.86 

Mixed and other 

15 

2.29 

0.57-9.10 

2.67 

0A 1-17.35 

0.81 

0.48-1.37 

1.00 

0.53-1.77 

Respondent 

Self 

16 

1.96 

0.62-6.17 

091 

0.51-1.60 

0.83 

0.50-1.38 

1.00 

0.55-1.74 

Husband 

34 

1.00 

0.67-1.52 

0.46 

0.38-0.55 

0.77 

0.56-1.06 

0.92 

0j63-134 

Daughter or son 

48 

0.92 

0.67-1.26 

1.41 

0.85-2.36 

3.57 

0.84-15.28 

3.19 

091-11.19 

Other 

36 

2.23 

0.90-5.54 

2.23 

0.83-5.96 

1.58 

1.11-2.67 

0.77 

0.57-1.03 

Socioeconomic status 

Upper and upper middle class 

6 

1.60 

0.31-8.19 

1.50 

0.34-6.59 

1.23 

0.36-4.18 

1.50 

0.34-6.59 

Middle class 

75 

0.78 

0.63-0.97 

0.92 

0.71-1.19 

1.15 

0.84-1.59 

1.21 

0.87-1.69 

Lower and lower middle class 

53 

2.58 

1.10-6.01 

1.45 

0.86-2.44 

1.23 

0.83-1.84 

1.45 

0.88-2.38 


years, 2) exposure during the last 25 years, 3) husband s 
smoking at home, and 4) husband s smoking outside the 
home. The latter variable was used rather than the 
husband s total smoking as a check of the validity of 
exposure to husbands smoke and was derived by sub* 
trading the number of cigarettes smoked at home from 
the total number of cigarettes the husband smoked per 
day. Each of these factors was tested as a continuous 
exposure variable—the most powerful technique for 
detecting any true underlying risk. 

Table 8 shows the results of this analysis Exposure for 
5 years and 25 years had negative coefficients. The test for 


Table 7 —Mtm6er of cases and controls exposed to smoke 
of others at home, at work , and in other areas _ 


Variable 


Smoke exposure 


None 

At home 

At work 

In other areas 


Last 5 yr 

No. of cases 

80 

37 

14 

13 

No. of controls 

262 

99 

52 

24 

OR 

1.00 

1.22 

0.88 

1.77 

96% CL 


0.92-1.62 

0.66-1.18 

0.93-3.38 

Last 25 yr 

No. of cases 

42 

73 

34 

19 

No of controls 

135 

204 

118 

43 

OR 

1.00 

1.15 

0.93 

1.42 

95% CL 


0.89-1.49 

0.73-1.18 

0.89-2.26 


cigarettes smoked by husband at home showed a positive 
trend of increasing risk with increasing exposure and was 
statistically significant, with a P~value (one tailed) of 
.032. The test for cigarettes smoked outside the home was 
not statistically significant. The table also shows esti¬ 
mates of RR at the 10 hours per day exposure level and at 
20 cigarettes per day smoked by the husband. The RR 
from exposure to 20 cigarettes/day smoked at home was 
1.70; outside the home, it was 1.26; RR from exposure 
during the last 5 years and during the last 25 years were 
less than 1. A separate analysis that included respondent 
identity did not change the results materially. 


Table 8 .—Logistic regression model 0 for involuntary smoke 
exposure variables, on continuous dose -response basts 


Variable 

Coefficient 

(SE)i 

P-value* 

Smoke 

exposure 

level 

RR' 

5-yr exposure to 

-0.0069 

0.422 

10 hr 

0.93 

smoke 

(0.0035) 



0.85 

25*yr exposure to 

-0.016 

0.303 

10 hr 

smoke 

(0.031) 



1.70 

Cigarettes 

0.026 

0.032 

20 cigarettes 

smoked at home 

(0014) 



1.26 

Cigarettes 

0.012 

0.127 

20 cigarettes 

smoked outside 
home 

(0.010) 





* Model includes terms for age. hospital, socioeconomic status, and 
year of diagnosis. 

* One tailW. 

r Relative to the nonexpoeed woman. 
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DISCUSSION 

In a previous paper ( 4 ) the problem of classifying 
involuntary smoking on the basis of the husband's 
smoking habit was discussed. It was pointed out that 
questions directed at ascertaining a quantitative estimate 
of the number of hours a day that subjects were exposed 
might be a better measure than the total number of 
cigarettes that the husband smoked, inasmuch as not all 
of the husband s smoking was done at home. In the 
present study we classified the exposure both ways: by the 
number of: hours per day the subjects were exposed to 
smoke of others and by the husband s smoking habits. 
We also recorded the respondent s estimate of how many 
cigarettes a day the husband smoked at home. In this 
group of women, husbands who smoked cigarettes 
smoked an average of 27 cigarettes a day, of which 11.5 
cigarettes on average (43%) were smoked at home. Of 
course, all cigarettes smoked at home were not necessarily 
smoked in a room where the subject could have been 
exposed. In this study, the husband s smoking at home 
was related to the women s lung cancer, whereas number 
of hours of exposure a day to all sources of tobacco smoke 
was not related. 

A potential source of error was the hospital’s report of 
whether the subject smoked or not. In this study, 40% of 
the women with lung cancer, classified as nonsmokers (or 
smoking not stated) on the hospital record, were smokers 
at some time ( table 1). Another 13% did not have primary 
lung cancer. It is apparent^ therefore, that in any study of 


involuntary inhalation and lung cancer, the smoking 
histories of the subjects have to be confirmed:as well as 
the extent of their in voluntary exposures Smoking 
histones of husbands were obtained: for the 113 women 
who were smokers The distribution by smoking habit is 
shown in table 9: As we might have expected, smokers are 
more likely to be married to smokers than are non- 
smokers. The table shows that 43 of 134 w-omem or 32:1 
of the cases included as never smoked in this studs had 
husbands who never smoked; but only 21 of 113, or 18.6%, 
of women who smoked and were mistakenly classified as 
nonsmokers in the hospital record had husbands w ho did 
not smoke. Among the controls only 8 5% of women w ho 
were called nonsmokers (or smoking w as not stated )were 
smokers. 

The table shows the effect on the OR. when one 
assumes that 8.5% of the additional controls needed for 
the 1:3 match had husbands with the same smoking 
distribution as the husbands of cases who were smokers, 
and that the balance had the same distribution as that of 
the 402 controls included in the study. The OR for the 
husband's smoking increase to 1.61 overall and are as 
high as 1.63 for the 20-39 cigarette a day smokers and 2.32 
for the women whose husbands smoked 40 or more 
cigarettes a day. For exposure to the husband’s smoke at 
home, the OR are 1.66 overall, 1.53 for womenwhose 
husbands smoke 10-19 cigarettes a day. and 2.85 for those 
whose husbands smoke 20 or more a day at home. Thus 
the inclusion of women whose smoking habits have not 
been reviewed gieatly increases the OR. 


Table 9:— Hypothetical OR rerultinQ from combining u'omen in study with wamtn omginally classified 

as nonsmokers but uho actually smoked 


Variable 



Husband’s total smoking habits 


Totals 

None 

Cigarettes/day 

Cigar 

and/or 

pipe 

All 

types of: 
smoking 

<20 

20-39 

>40 

No. of cases 








Nonsmokers (in study) 

43 

11 

32 

30 

18 

91 

134 

Smokers (originally called nonsmokers) 

21 

9 

43 

24 

16 

92 

113 

Total (unscreened) 

64 

20 

75 

54 

34 

183 

247 

No. of controls 








Nonsmokers (in study) 

148 

45 

102 

52 

55 

254 

402 

Additional controls 0 

119 

38 

90 

45 

47 

220 

339 

Total (unscreened) 

267 

83 

192 

97 

102 

474 

741 

OR 

1.00 

1.01 

1.63 

2.32 

1.39 

1.61 




Husband's smoking habits at home 





Cigarettes/day 

Cigar 

All 

Totals 


None 




and/or 

types of 




<10 

10-19 

>20 

pipe 

smoking 


No. of cases 








Nonsmokers (jn study) 

44 

29 

17 

26 

18 

90 

134 

Smokers (originally called nonsmokers) 

23 

22 

22 

30 

16 

90 

113 

Total (unscreened) 

67 

51 

39 

56 

34 

180 

247 

No. of controls 








Nonsmokers (in study) 

157 

90 

56 

44 

55 

245 

402 

Additional controls 0 

126 

75 

52 

39 

47 

213 

339 

Total (unscreened) 

283 

165 

108 

83 

102 

458 

741 

OR 

1.00 

1.31 

1.53 

2.85 

1.41 

1.66 



“Upon reinterview. 8.5%of the controli were found to be smokers. They were distributed according to the smoking distribution of husbands 
of cases who were smokers. The balance were distributed according to the smoking habits of controls in the study 


JNCI. VOL 7b. NO 3. SEPTEMBER \9Sb 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 


2023512691 



Involuntary Smoking and Lung Cancar 469 


The classification used in this study might be criticized 
because some women married to ex-smokers could be 
counted in the same exposure category as a woman 
exposed to smoke up to the time of hex^final illness. 
However, all patients who have gone through diagnosis 
and treatment for lung cancer had some period of time 
when they were not exposed to others’ smoke, either 
before or after treatment. We believe that the classifica¬ 
tion we used was indicative of the “usual amount of 
smoke to which the person was exposed/’ To determine 
the experience of a “pure’’ nonexposed group, 17 cases 
and 56 controls in this study were identified w ho were not 
exposed to the smoke of others during the last 5 years, 
during the last 25 years, whose husbands never smoked at 
home or elsewhere, and who never were exposed to smoke 
in their childhood. These cases and controls were 
compared with all other subjects. The OR was 1.14 (CL: 
0.81, 1.59). ' 

In conclusion, we found an elevated risk of lung 
cancer, ranging from 1S to 31%, in women exposed to the 
smoke of others, although the increase was not statis¬ 
tically significant. The women who were married to 
smokers of 40 or more cigarettes a day or who were 
exposed to the smoke of at least 20 cigarettes a day at 
home showed a risk twice as high as that of women not 
exposed at all. This Tesuit is consistent with the dose- 
response risk of exposure to the husband’s smoke shown 
in some case-control studies (2. 3) A dose-response 
relationship was confirmed in a logistic regression 
analysis. The lack of a relationship when exposure was 
classified by hours exposed to smoke of others may have 
occurred because this variable does not accurately mea¬ 
sure intensity of exposure. There is no consistently 


higher risk for certain age groups or by histologic types, 
or by exposure at home or at work. Exposure in. other 
areas carried a higher OR, but this finding is difficult to 
interpret 
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Lam, W. K., A Clinical and Epidemiological Study of 
Carcinoma of Lung in Hong Kong . M.D. thesis submitted to 
University of Hong Kong, 1985 (only some pages available)- 

In a case-control study of female adenocarcinoma in Hong 
Kong, 163 hospitalized cases and 185 hospitalized controls were 
interviewed. Exposures investigated included ETS, domestic cooking 
(including use of kerosene stoves), and home incense burning. 

No RRs were presented; the author claims that no 
association was found for kerosene stove fumes and home incense 
burning and central or peripheral adenocarcinoma. "Passive smoking:" 
was reportedly not associated with central adenocarcinoma, but was 
suggested to be associated with peripheral adenocarcinoma, 
particularly "passive smoking" due to smoking husbands. 
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In Hons Sons, lung cancer i* the commonest lsthai 
malignant disease in both sales sad females. This tbssls 
represented the first major olinleel study of lung osacsr (1979- 
1984) la the looal Chinese population. 

The patients were those admitted to the University 
Department of Medicine, Queen Mary Hospital, Hong Kong, and all 
had histologically or cytolegicslly proven lung cancer. 
Histological typing ns based on the World Health Organization 
Classification (1981), with 4 major typss of lung canoer, namely. 
(1) squamous cell carcinoma (SQ), (2) small cell carcinoma (SM), 
(3) adenoearoinoaa (AO), and (4) large cell carcinoma (LA). 

l-n’ A prerequisite for/a clinical study of lung cancer is 
accurate 'cell typing.’?* My ‘phase-one study was to assess , v ' : ; 
collaborate^ with the Department of Pathology the cell typing 
accuracy of cytodiagaosis (broncboseopi© and sputum) in our 
hospital. In a five-year study period (1979-1083) in 573 
patients, for both bronchoscopio and sputum cytologic cell 
typing, accuracy vas highest in 8Q and SM (76-1009), followed by 
AD (80-889). That of LA was muoh lower (< 679), but the number 
Of patients was small. 

The next phase is collection of clinical data base by 
a clinical review of 493 patients admitted from 1976 to 1980. 

The male to female sex ratio was low (1.87:1), reflecting the 
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high incidence of lung cancer in women in Hong Kong. In men, 8Q 
was the predominant cell type (44%), followed by AD (23%), SU 
(13%) and LA (7%), but in women, the preponderance of AD (44%; 

SQ 31%; S¥ 10%; LA 2%) is noteworthy. Cigarette smoking was a 
major factor in SQ and SU. The relative riek of lung eancer In 
smokers was 6.4 to 10.7 for SQ and SU, but was not significant 
with AD or LA (< 1.6). SQ and SU, being smoking-related, showed 
features of a centrally located tumour. Our AD, contrary to 
classloal teaching, aleo showed clinical, radiological and 
bronchoscopte features of a oeatrally situated tumour. 

A three-part study was then carried out in parallel from 


1981 to 1984 : ' 

- '■■■ ■ - . *, - : . . . .. 

_ Cl) Clinical date were collected from 503 patients upon J"'*l 

diagnosis from January 1981 to April 1084. The findings of the 
review study were confirmed. The male to female ratio was low : 
...(1.96:1). A history of cigarette emoklng was strongly 
associated with SQ and SM. The relative risk of lung canoer in 
smokers was 5.8 with 8Q and 21 with SU in men, and 10.5 with SQ 
and 33.9 with SU in women, but not excessive with AD and LA (1 
to 2.1). Zn women, AD was the predominant cell type (56%), and 
46% of all cases and 63% of AD were life-long non-smokers. 

Again, AD showed features of a predominantly centrally situated 
tumour. 
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(2) Til at our AO, usually Id non-smoker females and centrally 

situated, was intriguing. A caas-oontrol study of 163 female 
patients and 185 female controls was carried out to compare 
their exposure to three common environmental, Inhaled 


•StSiftlSSSi tttWilt RfkflfilYr fwnUni mnitnn urmtn fines 

home incense burning. Analysis for non-smokers showed that 
kerosene stove and lnosnse burning vers sot contributory factors 
(p > 0.06). Passive smoking was also not shovn to be associated 
with AD of the centre! type, but may contribute to AD of the 
peripheral type (p < 0.05). • v . .. •_ ■ 

(3) The median survival of our patient* .’with untreated, 


for. 


inoperable disease was poor, .being 1 month for small oell cancer 
and 3.5 months for son-small ceil-canosrs •I!'- We' studied tbe"^ 


^-.effect-of three combination chemotherapy eohemee r on, £ survival of 
these patients.^In 43 patisnts of small cell carcinoma,' 1IACC * 




(methotrexate, adriamycin, cyolophosphamids and CCNU) 

chemotherapy was effective (213 complete and 53S partial * 

- . , .... • '. * * 

response), and signlfloantly improved overall patients survival 
(median survival 50 weeks). Is no,n-*»all cell eanoere, however, 
liACC chemotherapy (in 42 patients) and FuAk/FlAU schemes 
(Putraful/5-Pluorouracil, adriamycin, mitomycia-C. in 44 
patients of adenocarcinoma), vers ineffective. Although partial 
response oocurred in 5-273 of patisnts, there was no overall 
survival benefit. - -• 
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With a more solid data baas, collaborative studies are 
now being initiated, including city-wide epidemiological 
studies, clinico-pethologio studies, and studies of host 
determinants. 
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families, and should therefore ba rr**xamined. 

C. Incense Burning at Hoa* - Burning of Chin#** inoeaae at 

tempi** la vcrahip of idol* or gode, a common aeons la tourlats 
books, it part of tb* traditional Chinese ouatoma still 
practised la Hoag long. Buralng of InoaaM at boons, alt her for 
aaceator worsbl p (traditloeal Chinese filial piety) or deity 
worship, Is also common among the large non-Christian looal 
population. Chiaea* laceaa* smoke has been shown to contain 
oarcinogtns, (Schoeatal h Oibbard, 1M7) but to-date, ao studies 
hare been undertaken to examine its relation to lung cancer. 
Given that (1) la Bong gong, bone incense burning Is oooaoa, (2) 
that many adult women la Song Song are housewives who spend most 

•-* - ** jv" . -Js(r' *'<• -v • *• - ■ 

l.of , their time at home, inhaling Incoawe smoke whloh oontalas .. 

V; . eareinogens,';* *(3) that Bong Bong is cverorowded with many - 

•' ^£.*5* -'f ■* <»•. . ■ . . -y* 1 ?.*. -2 —,•■ - • ■ ... .** . ;; 

y .families living in bouse s/flats of area 400 to BOO square feet 

* v ‘» •• v?T'* *'• i ■. - r ■..•'-.5' ' ... i t \‘iyx. ¥ .~ fr*v«« if. *•* “TJ' ; " ~ 

.‘:..only whloh' would ^increase the inhaled dose of any potential ,. 

.^//•inhaled, carcinogen"' present in a small home area, it Is 

coaoeivable that iaoenee saoka might well be important in the 
genesis of lung cancer in our women who do not smoke. 

A study was therefore carried out to examine whether 
passive smoking, keroeens stove oookiag and incense burning at 
horns are likely eausatlve factors in lung oaaoer in non-smoking 
Chinese women. This fonts Part C of the 1981-1884 lung cancer 

-J 35- 
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stud/, (so* Chapter 5, pp CO). 

7.2 Patients k Methods 

This is a case-control study. Ttoo oss*s worn all of the 
Chinoee female patients who wore admitted to the University 
Department of Medicine, Queon Vary Hospital, Hose Kong, between 
January 1981 aud April 1984, with bletologioally and/or 
oytologioally confirmed oarelnoma of the lung of tbs four major 
cell types (Types 1-4, Y.B.O, Classlfication, 1981). Great car# . 
was taken to exclude secondary carcinoma of the lung (eeo pp 18- 
18) but otberwleo all Chloeso female patient# were included with ky- 

no other eelootion oriteria.f;? Comparison patient# (control#) 

r- -• : t. *><•;*.,. •: - >. ■X--X . f -v C-; 

were Chlnoeo female patients admitted to the Orthopaedic' wards^^j 

.V - : v * V ’• --* »-j-*\ * t*'- T >- < ?■ * t*.”. _ t- r^.. ,T. ^ : 

in Queen Mary Hospital during the period 1982-1084,| comparables^- 

&*.>.$ £*&’■:•£ r V.•': •• *‘ ‘ *> -.c- -&&?*■ nV; 

to lung canoer patleute in ago and social class --both oases and 
controls were patients of the third class general wards and were f- 
mostly from tbo lower inooue group. Patients with pathological 
fractures due to smoking-related malignancies, and peripheral*. 
vaeoular disease-related orthopaedlo conditions wore excluded. 

It is considered that our ortbopeodlo controls should not be 
biased towards snoking-aosooluted itlesaeee. 

All oaeoe were interviewed by ayeolf, and the oontrole 
by myeelf or Miss Cludy Ling, our technician and research 
assistant, who was trained for this Investigation end thoroughly 
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j familiar with local culture. The question* oovored dialect 

I group, occupation. Booking habits, pasxlvo smoking, domestic 

cooking including kerosene stove, and home ineenso burning, in 
form of a standardised questionnaire (Fig* 7.1). For very ill 
patients, or for patients who spoke a dialect other than 
Cantonose or Mandarin, arrangement would then be made for their 
next-of-kin to be interviewed with the patients as interpreter. 
Attempt* at quantitation of pensive smoking has tooen 
--.V-:: recogninert as difficult (Soyal College of Physicians, 1983; 

• felss el el, 1983)... 8Idestroam smoke, to which the passive 

' smoker .is exposed, te diluted by room air to a variable extent. 1 

TUo. room air itself also oontains smoke which has been inhaled a 
*: "*■ • “.r-r 

and then exhaled into'the air «r r ' Amount and duration of smoke '%?+• 

•' <-#?-■**•• • • -iv-,■.*£***, 

-'exposure, the smokers', smoking habit, sisc and ventilation of 
rooma otc. are all important variables, and the amount‘of the 
various components of tobacco smoke breathed by the non-smoker 
from a smoky atmosphere are therefore extremely variable and 

. 1 - 

• unpredictable, and there an) no agrood standards for exprssslng 
? 

V the extent of pollution of indoor atmospheres by tobacco smoko. 

| Tbo same problem applies to quantitation of exposure to Verosone 

! stove cooking fumes and burning of lncenee at home. I bad the 

? opportunity of dieoueeiug this with Sir Richard Doll during bis 

k 

•* visit to the University Department of Uedlcloo, Hong Rong, in 
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FIG; 7.1 
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Kovocaber 1083, aud ho advised that It would be bout to 
ontegorlse exposure ik* positive and o*s&tl ve only with oo 
further attempts at quantitation. 


Th# slgollioauoe level for tbo flak ratio* ora 
onloulatad for 2 Uuta, Test A and Tout B. Toet A 1* whethor 
tbo risk-ratio 1* really greater than one, using the Bayesian 
risk ratio analyst* method by Altchlaon aod Bacon-Shone (1981). 
Teat 0 oao* a logintlo regression modol (Bre*low A Day, 1080): 

log » ’ i ffi&lUwUkT • a * l,> * ** po,ur, ‘ CP v^* b *^£ lty >',’ ::V 


The teat Is of whother fi > 0, i.e. that the chance of oanoer 







'-.'/.Two cases (both wore chronic smoker* with small cel I*; carcinoma) *>$**-if- 


1 

f 

t 


v. 

r 


were too 111 to be Interviewed, and wo failed to arrange sooting 
their relatives, and they were excluded from the study. Of tho 
185 coutrols, 80 were treated for fractures, 17 for Infective 
bece and joint diseases (including tuberculosis), IS for 
osteoarthrosis, 8 for rheumatoid arthritis, and 65 for other 
orthopaedic conditions. 

Demographic characteristic* of the cases and oontrole 
arc compared ia Table 7.1. The group* aro similar la age, as 
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Indicated by the distribution in Table 7.1, and medians of 67.5 
years lor oases and 66 yoars for controls, ftocioeoononic status 
(as measured by ooouputlon, yoars oC schooling) aod reoeut 
residence are also similar in both groups. It is therefore 
considered not necessary to stratify those variables in the 
analysis. 

- The oases and controls’ smoking habit was obtained 
in detail as described on pp 88-87, Chapter 5, and the results 


were presented in Table 5.8, pp 80, which Is reproduced bore as 

•’ -i* ' • • •' ••• ‘ 

Table 7.3 for easy’ reference.£ The results were discussed in 

- '-V-.-J ■,*: '' • ‘^iPskv* • i'WUP’i ■' • ' i‘"-J "'i-ii." >£ C. '■"'.iW'. -7 '*1'« ■ 1 •' .V * ~yi-? 

■^ ; Chapter 5. ’-I W‘ v X 

^ ; Tbere. wore a total. of .75 non-saokors* in the casee and 

■I* 144 non-smokers 1 .in v the' ooutroln, and they fora thee tudyT-^~ ‘V*. £Vff£M ; -' 

■ ■ •• - «■ • •• V **£?->■ . 

- sw\ 4 iu 1 s H as MtaS snsl vst A. ' O '* . . -.r ~- .i-rl* - - -*V. TV* **^>.*~. 


population for the present analysis. am • " — . - 

■ ••• .... . •• • . .•■• -tT-;- '■'\r 

Ko attempts at quantitation (except tor Test U) was made :t' - 




as described above in Methods. Then passive smoking (T>), 
kerosene (K) and inesueu (X) were considered together, three 
intersecting circles can be drawn showing seven possible 
combinations of exposure, and one Isolated Circle (N) Indicating 
those who had never boon exposed to any of tboso- sources (Tig. 
7.2). Passive smoking includes oxposure to smoking husbands, 
cohabiting relative*, or workmates. 
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TABLE 7 . 1 *. 

UBMOCRAPMXC CHARACTERISTICS OP THE CASES 6 CONTROLS 


Cm* Of 


NO. (1) 


Controls 
No. (A) 


Number 

Age (aodion.years) 
£ 49 years ;? v . 


, (S?.5) 

IS (11) 


( 66 ) 

ID (10) 


School lng of 6 years 

Kocent residuuco 
Urban 

Suai-urbun/rurul " 
Seat (Plsheraan) 


» mm 

51 "* 

V • / v.f > e 

(If) - 

: v 2 5 

A 

(14) 

5 

( 2) - 

’ • •- 4 

( 2) 

26 

(16) 

20 

(ID 

150 

(9 3) 

177 

(96) 

7 

( 4 ) 

5 

( 3) 

4 

( 2) 

5 

( 2) 


pluuse i»t Pis 2.1, pp 

the New Territories (excluding the new satelllto 
teens), and outlying Islands. 
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TABLE 7.2. 


•••■: ;•••' f 

CELL TYPE OF LUNG CANCER AMD SMOKING HABIT'IN 163 FEMALE PATIENTS 
WITH TYPES I-IV IIJNG'CANCErV* 19 81-19 84 v 

* “ 
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I 



■ iv- III 



IV 


Controls 


Type 

No. 

(%) 

DR 

No. 

(«) 6Rv^i> No. (1) 

RR 

No. 

(t) 

RR 

No. (t) 


Non-smoker 

7 

(25) 

1 

3 

• *: 

(9) 1U;$F60 (62) 

1 

S 

(71) 

1 

144 (78) 







i!’- ■ -jn 





> 


< 19 pack-vr 

5 

<1»> 


' 3 

C«'-u <9) 


0 

( -) 


19 (10) 


20-39 pack-yr 

8 

(29) 


15 

(47) . 


1 

(14) 


14 (t) 


v 40 pack-yr 

8 

(29) 


11 

; - A' * 



1 

(14) 


8 (4) 






. • < 

• r ML«.ii>Va ■ 







All smoker 

21 

(75) 

10.5 

29 

(91) ^33^9 36 (38) 

’ r -' : ’ 

•'' ■ ? ; v-* >? f? * h*y: . ' ■ ■ “' 

• . • i : 

. ■ i v»‘ v v\y”; v^ i 

2.1 

2 

(29) 

1.4 

41 (22) 













TOTAL 


28 






7 


185 



• • X*i‘-**.!?■ $ •':** 

■ v.v t , 
> ■■ -vi ■ ;• . 


I : Squamous call; II : Small cell? rj/tf. XIV Adenocarcinoma) 


IV * Largo cell 


. No. of smoke rs in cancer group v No, of non-smokers In controls 

BR : Relative risk, calculated as g 0> 0 f non-smokers Id cancer group * Ko. of smokers in controls 


,i v*s—M t&> v 5 t ?• ;■ 

. V * *-.•*>^ ’ • 


pi MTU i wwi ■ j H ^ . 

• M ^ v !V M *V< \i '. A' * ' 

• ••''’;'' '•: 'VV't: I ' 
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FTC. 7.2. 


EXPOSURE CATEGORIES TO PASSIVE SMOKING, 
KEROSENE AND INCENSE 



NO EXPOSURE CLAIMED 
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The number of non-smoking oasoe with typec 1 (squamous 

ceil), 2 (small ©ell) and 4 (largo ©ell) lung eanoer are small - 

- being seven, three and five respectively (Table 7.3), and 

did oot therefore afford meaningful statistical analysis. For 

type 3 adenocarcinoma, the pathogonosis of which we are most 
# 

Interested In, tbero sure 60 non-smokers, aud the proportions 
of different exposure categories are tubulated lo Table 7.4. 

The cases are stratified into central and peripheral tumours to 

oxamlne the contention that our preponderance of centralT 

••* . . £ ■' ■ :7 __ 

adonoearclnoma might be related to inhalud carcinogens. ?ho‘ \ 

- fink ration (uod fchalr *ljjulftc*nc« tovul) for u*tK>*urt*'to 
passive smoking, kerosene and inoense in our non-smoker 
adenocarcinoma female patients are shown in Table 7.5ToCa 1 7:' 
passive smoking aud passive sooklngdus to smoking husband alone 
are examined separately. " . ., 

7.4. PIseussion 

Tho problem punod before us is the preponderance of 
adcuccaroinoma of lung, usually In non-smokers, predominantly 
centrally situated, la our female population. This case-oontrol 
study was carried out to compared exposure of caeoj and controls 
to three environmental, inhaled substances, namely passive 
sookLog, kerosene stove cooking fumes and homo incense burning 
fusee. The results ehowod tbat (Tabio 7.5) kerosene and incense 
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TABLE 7,3 


DIFFERENT EXPOSURE CATEGORIES FOR TIPES 1, 2 * 4 
LUNG CANCER IN NON-SMOKING WOMEN 


Exposure 

Category 


No. of cases 


squamous cell small cell 

U> (2) 


large cell 
(4) 


No. of 
controls 



* please refer to Fig.7.L. 


3 

6 

13 

21 

17 
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TABLE 7. 4 .. 




DIFFERENT EXPOSURE CATEGORIES FOR 
ADENOCARCINOMA OF LUNG IN NON-SMOKING WOMEN 


Exposure * 
Category 

No. 

Central 

of cases 

Peripheral 

No. Of 
control* 

P 

1 

• 

3 

K 

3 

1 

6 

I 

- 

1 

13 

PX 

7 

7 

21 

PI 

5 

6 

• 17 

xi . - 

. a.. . -■<.« - • * 

6 

S 

V- 35 

-V:: pkt . r • r / 

9 •• 

8 

40 

L. N ,r 

1.. . . 

• 1 

- r 

- 

.;.'iV V . ' 9 

Total 

35 

28 

' 1 ' * 

. 144 


* ploose refer to riq.7.%. 
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are oot contributory factor* Cur adenocarcinoma, central or 


peripheral. Although the risk ratio of passive smoking is 
greater than oae Cur central adenocarcinoma, the level of 


significance is only about 10 per cent by Teat A. There is 
however suggestion of passive smoking associated with peripheral 
adenocarcinoma, particularly passive smoking due to smoking 
husbands. The differences betwoon Tests A and I) in Table 7.5 
oould l>e due to a uon-llnear logistic dose-responco curve or to 
sii'wrM lu awMosslag the level of exposure duo to incomplete 
information: ] : .. . -3/ Cv 

There has been only ono published rsi>ort of passive •; ' 


smoking la female lung cancer patients in Hong JCoiig (Koo et 
1083). .<00 found that passive smokers as a group had a relative 
risk of less than one. 40 of tbo 5fl non-smoker patients (71.4%) 
and A3 of the 85 nou-e<aokur controls (74.1%) have boon oxpoeod 
to passive smoking, which is not statistically different. The 


patients howover Included all cell types and wore boterogenoous 
In this sense. In addition, the author did not distinguish 
central and peripheral tumours. 

The association of passive smoking and lung cancer 
should be farther pursued. There Is good theoretical support 
for the association. Recently, it was reported that, like 
active cimokoro, tUo passive smoker Is expose*-] to the enmrt 
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r&dioslaments in the tobacco, as 60 to 70 par cent of the 

O-in 

Po appears in sidestream smoke (Tlntars it DIFrenza, 1983). 

In addition, the exposure of the passive smoker to naturally 
©oourring radon daughters is increased in a smoky environment. 

It vte estimated that radon daughter exposure could account for 
20 to 100 per cent of lung caneere eeen in non-smokers (Harley & 
Pasternack, 1981; Vinters L DiFranca, 1983). The conflicting 
findings of the Japanese (Rirayaoa, 1981) and American 
(Oarfinkle, 1981) studies might be due to differences in 
methodology (Veizz et al, 1983). A potentially important factor 
is that the American study lacked smoking data on 735 of the 
buebands of nonsmoking women in comparison to only 285 In the 
Japanese study, which may have created biaeee in the data. A 
greater number of working women, larger homes and a higher 
divorce rate in the United States are other factors that could 
serve to account for the differences in results betwsen these 
studies. In Bong Bong, the problem of overcrovdlng le 
notorious, with many families living in houses/flate of area 400 
to 800 square feet only, and this would increase the inhaled 
does of any potential Inhaled carcinogen present in borne 
environment. Previous estimates would have estimated the 
attributable risk Of lung cancer due to passive smoking to be 
SOS greater in non-smokers exposed regularly to passive smoke 
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compared to noaenokera not exposed (Leeds, 1978). It has been 
found that both the Japanese and the American studies were in 
fact consistent with such an effect (Weiss, 1983). 

. The apparent association between passive smoking and 

peripheral adenocarcinoma (and oot central tumours) in our 
patients is unexpected, and the reaeon unclear. It is known 
however that there ie a difference in chemical composition of 
mainstream and sidestrsam smoke (Stock, 1980; Correa st al, 

1983; Weiss «t al 1983). Vainstream smoke emerges into the 
environment after having been drawn through the cigarette, 
filtered by the smoker's own lunge, and then exhaled. 

Sidestream smoke arises from the burning end of the cigarette 
and enters directly into the environment. All these lead to 
narked differences in the concentration of the constituents of 
mainstream and sidestream smoke, and many potentially togle gas 
phase constituents, including nltrosamins, ars in higher . 
concentration in sidestream smoke than in mainstream smoke, and 
nearly 65% of smoke in room results from sidestrsam smoke (lalss 
et al, 1983). It ie true, of course, that sidestream smoke is 
generally diluted in a considerably larger volume. Thus, 
paeslve smokers are exposed to a Quantitatively smaller and 
qualitatively different smoke exposure than active smokers. 
Whether this might product different proportion of histological 
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types of tumour (preponderance of adeoocareinooa), with 
peripheral location remain*. at present, conjectural. 

two of the limitation* of the present atudy are the 
relatively *oall cumber of *ubj*et» studied, and the inclusion 
of only one hospital, albeit a large, regional general hospital. 
Large, city-wide multi-hospital studies ar# warranted, and ws 
are currently overcoming the immense logistic problems and 
pursuing further collaborative studies in this area (vide 
infra). 

7.5. Conclusion 

1. Our results showed that kerosene stove fumes and home 
. ; ’X. incense burning are not contributory factors for 

-’"'adenocarcinoma of lung, whether central or peripheral. 
ivrY.-VA'v. Passive smoking is also not shown to be associated with 
adenocarcinoma of the central type. The reason for the 
.preponderance of oentral adenocarcinoma in our non- 
smoker female patient population has therefore remained 
unanswered. 

2. There le however suggestion of passive smoking ' 
associated with peripheral adenocarcinoma, particularly 
passive smoking due to smoking husbands. The reason 
for the peripheral location of the associated tumour is 
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not clear, although it is known that passive smokers ere 
exposed to ft qualitatively different smoke as compared 
to active smokers. 

3. These findings need to be confirmed by large, city-wide, 

multi-institutional studies. 
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Lam, T.H., and Cheng, K.K., "Passive Smoking Is a Risk Factor 
for Lung Cancer in Never Smoking Women in Hong Kong." In: 
Smoking and Health 1987 . M. Aoki, S. Hisamichi, and S. 
Tominaga (eds.). Amsterdam, Excerpta Medica, 279-281, 1988. 

This paper, a review of epidemiologic studies on spousal 
smoking conducted in Hong Kong, provides a risk estimate from the 
W.K. Lam dissertation. Lam and Cheng report that, based on 37 
"passive smoking" cases, the risk estimate was 2.01. No confidence 
interval is given, but the risk estimate is noted to be 
statistically significant. 
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Smoking and health 1987. M. Aoki et ai, editors 


NOTICE 

Thft material, may be 
protected hy, oopyngttt 
law, (Title 17 U.S. Code). 


PASSIVE SMOKING IS A RISK FACTOR FOR LUNG CANCER IN NEVER SMOKING WOMEN 
IN HONG KONG 


TAI HING LAM, KAR KEUNG CHENG 

Department of Community Medicine, University of Hong Kong, Li Shu Fan 
Building, 5 Sassoon Road, Hong Xong. 

INTRODUCTION 

In Hong Kong, lung cancer is the leading cause of death due to 
malignant neoplasms in both sexes. On a world scale, lung cancer death 
cates among men are not particularly high in Hong Kong. However, the 
rates in women are among the highest in the world. Pour case control 1 
studies have been carried out In Hong Kong to investigate the risk 
factors for lung cancer in women, particularly smoking and passive 
smoking. They are reviewed as follows; 

I. 1976-1977 STUDY 

The first major study on risk factors for lung cancer was a case 
control study on 208 male and 189 female patients. The controls were 
204 male and 189 female hospital orthopaedic patients, booking was 
found to be a major risk factor in males with a relative risk (RR) of 
27.51. In females, the RR for smoking was only 3.48. 44,4% of the cases 

were non-smokers whose tumours were predominantly adenocarcinomas 
(45.2%) - 1 

The role of passive smoking was studied by siirply asking the question 
of "Are you exposed to the tobacco smoke of others at home or at work?" 
For non-sraoking women, 40.5% of the cases and 47.5% of the controls had 
passive smoking. The RR for passive smoking was 0.75 <P»0.38). 2 

II. 1981-1983 STUDY 

In the second case control study, 200 female cases and 200 district 
female controls notched for age were interviewed in depth using a semi- 
structured questionnaire. The RR for ever smoking was 2.77. 44.0% of 

the cases had never smoked. 

Among the never-smoked wives, 61.4% of the cases and 51.8% of the 
controls had smoking husband. The RR for passive smoking due to smoking 
husband was 1.48 <P»0.16).^ 

III. 1981-1984 STUDY 

The third case control study included 163 female cases and 185 female 
controls from hospital orthopaedic patients. Unlike the previous two 
studies, only histologically and/oc cytologically confirmed cases were 
included. A standardized questionnaire was used for interviewing. The 
RR for smoking was 4.12. The proportion of cases who were non-smokers 
was 46.0%. 

The role of passive smoking was studied only on the* adenocarcinoma 
cases. For non-smoking women, 61.7% of the adenocarcinoma cases and 
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44.4% of the controls had passive smoking, due to smoking husband. The - 
RR for passive smoking was 2.01 (P<0.05 ) % Analysis was also carried out 
by the site of the tumour. For centrally sited tumour, the RR for 
passive smokinq was 1.61 (P>0.05). For peripheral tumour, the RR was 
2.64 (P<0.05) j ' 

IV. 1983-1986 STUDY 

This was the largest case control study on lung cancer in women in 
Hong Kong^ A standardized structured questionnaire was designed for 
interviewing. All the cases were confirmed pathologically. They were 
compared with 445 female healthy neighbourhood controls matched for age. 
The RR of ever smoking was 3.81. 

45.5% of the cases were never smokers. For never smoking women, 57.8% 
of the cases and 45.4% of the controls had passive smoking due to a 
smoking husband. The RR for passive smoking was 1.65 (P<0.01, 95% 

C.I.*1.16, 2.35). 

When broken down by cell type, the proportion of never smokers of 
62.4% was the highest in adenocarcinoma and it was only in this cell 
type that the RR for passive smoking was statistically significant 
(RR*1.87, P<0.01, 95% C.I.*1.23, 2.85). Significant trends for RR with 
amount smoked daily by husband were observed for all cell types combined 
and for aden oca rein ana only. 

TABLE I 

SUMMARY OF RESULTS ON PASSIVE SMOKING AMONG NON-SMOKING WOMEN IN 4 CASE 
CONTROL STUDIES IN HONG KONG 


Cases/Controls 


Study* 

Passive 

smoking 

No passive 
smoking 

Total no. 

of cases k 

controls 

Relative 

risk 

P 

value 

1976-1977 

Chan k Fung, 1983 

34/66 

50/73 

223 

0.75 

0.38 

19 81-1983 

Koo et al, 1985 

54/71 

34/66 

225 

1.48 

0.16 

1981-1984 

Lam WK, 1985 

37/64 

23/80 

204 

2.01 

0.03 

1983-1986 

Lam TB et al, 1987 

115/152 

84/183 

534 

1.65 

0.007 

Grand Total 

240/353 

191/402 

1,186 

1.43** 

0.004 


* The study by Lam WK included only adenocarcinoma whereas the other 
three studies included all cell types. 

** Summary relative risk by Mantel Haenazel’s method 
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SUMMARY OF RESULTS ON PASSIVE SMOKING 

Table I shows the summary of results of the above four studies. Apart 
from the earliest study in which only one simple question was asked 
about passive snoking, they all showed a RR greater than unity. 

Statistical significance was reached in the recent two. The Mantel- 7 
Haenszel's summary RR was 1.43 (P<0.01, 95% C.I.-1.12, 1.83}.'/ 

In a review of epidemiological and other evidence on passive smoking 
and lung cancer. Blot and Frauraeni estimated a 30% excess risk 6 while 
Wald et al calculated a relative risk of 1.35 by pooling the results of 
ten case control studies and three prospective studies.' The sixnmary RR 
of the four case control studies in Hong Kong is close to these 
estimates. Because the local prevalence of smoking among women was low 
(4.1%) , 8 the influence by misclassification bias would be much less than 
in western countries and could not account for the relatively high RR. 

The results in Hong Kong therefore strongly suggest that passive smoking '/ 
{ is a risk factor for lung cancer in never smoking Chinese women. 

£ 
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A total of 149 white women diagnosed with adenocarcinoma 
(ADC) and 71 with squamous cell carcinoma (SCC) were included in 
this case-control study carried out in Los Angeles county, 

California. The purpose of the study was to investigate the roles 
of several potential etiological factors in female lung cancer. One 
individually matched neighborhood control was selected for each 
interviewed case. The questionnaire employed included personal 
smoking habits, exposure to "passive tobacco smoke," lung diseases, 
dietary intake of vitamin A, types of heating and cooking; fuels 
used, reproductive history and employment history. Regarding ETS, 
questions were asked about smoking in the household: during 
childhood, spousal smoking and smoking by other household members 
during adulthood, and average number of hours/day of exposure at 
the workplace. 

Of the total, only 29 ADC and 2 SCC cases were nonsmokers. 

RRs were presented for the ADC cases: smoking by parents, RR 

0.6 (95% Cl 0.2-1.7), spousal smoking, RR = 1.2, (95% Cl 0.5-3.3) 

and workplace exposure, RR = 1.3 (95% Cl 0.5-3.3). t$P$L 

Regarding confounders, history of lung disease before age 
16 was reportedly statistically significantly associated with ADC 
(RR = 2.7, 95% Cl 1.1-6.7). Elevated RRs were also reported for 
exposure to burning coal used for heating or cooking during 
childhood and teenage years. A significantly increased ADC risk 
was reported for the lowest level of beta-carotene consumption; 
however, no associations were reported for an index of total 
preformed vitamin A or for total vitamin A intake. 


ro 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 


023512724 



Smoking and Other Risk Factors for Lung Cancer in Women 12 


Anna H. Wu, Ph.D., 3 Brian E. Handeraon, M.D., 3 Malcolm C. Pike, Ph.D., 3 * and Miml C. Yu, Ph.D. 33 


ABSTRACT—A, case-control study among white women in Los 
Angeles County was conducted to investigate the rot* of smoking 
*nd other factors in the etiology of lung cancer in women. A total of 
149 patients with, adenocarcinoma (ADC) and 71 patients with 
squamous cell carcinoma (SCC) of the lung and their age- and 
sex-matched controls were interviewed. Personal cigarette smoking 
accounted for almost all of SCC and about half of ADC in this study 
population. Among nonsmokers, slightly elevated relative rttk(s) 
(RR) for ADC were observed for passive smoke exposure from 
spouse(s) |RR=1.2; 95% confidence interval (Cl) = 0.5, 3.3) and at 
work (RR = 1.3; 95% Cl -0 5, 3,3) Childhood pneumonia (RR = 2.7; 
95% Cl = 1.1.6.7) and childhood axpoture to coal burning <RR=2.3; 
95% Cl = 1.0. 5.5) were additional! risk factors lOr ADC. For both 
ADC and SCC. increased .risks were associated with decreased 
intake of 0-carotene foods but not for total preformed vitamin A 
foods and vitamin supplements.—JNCl 1965; 74:747-751. 


Lung cancer is now the fourth most common cancer in 
women (i) and has been projected to be the leading cause 
of cancer mortality among women by the mid-1980 s (2). 
Causes of lung cancer, other than cigarette smoking (5); 
have not been clearly identified, but associations with 
exposure to passive smoking (4-<5); exposure to combus¬ 
tion products of heating and cooking fuels (7), and 
occupational exposures (8-JO) have been suggested. In 
addition, lung "scarring'' (J 1 ) and a low dietary intake of 
0-carotene (12-14) and preformed vitamin A (15-17) may 
increase the risk of lung cancer. 

This paper reports a case-control study of ADC and 
SCC of the lung in white females in Los Angeles County. 
Each of the above-mentioned factors was investigated. 

METHODS 

Female patients diagnosed with primary ADC or SCC 
of the lung were prospectively identified by the CSP, the 
population-based tumor registry for Los Angeles County 
(18), between April 1, 1981, and August 51, 1982. On the 
basis of information collected routinely by the CSP, we 
limited eligibility to white Los Angeles County residents, 
with no history of cancer (other than non-melanoma skin 
cancer) and under age 76 at diagnosis; we verified these 
variables at interview. We also excluded cases if they were 
bom outside the United States, Canada, or Europe; were 
not English-speaking; or were not residents of Los 
Angeles County at the date of diagnosis. 

A total of 490 eligible cases were identified Of these 
patients, 190 had died or were too ill to participate by the 
time we contacted their attending physician. Permission 
was granted to contact 272 of the remaining 300 patients. 
Eight patients were not located, and 44 refused to be 
interviewed so that we obtained completed question¬ 
naires on 220. On the basis of information on the CSP 
abstract, no significant differences were noted between 


those interviewed and those not interviewed! in terms of 
age, marital status, religion; and smoking status recorded 
on medical records. However, those who were not 
interviewed were more likely to have distant metastases at 
the time of diagnosis (58%) compared to those who were 
interviewed (11%) Comparable percentages of eligible 
SCC (43%) and ADC (46%) patients were interviewed. 

W’e selected one individually matched neighborhood 
control for each interviewed case. The control had to 
fulfill all the criteria given above for cases (with reference 
date taken to be the same as that of the matching case) 
and, in addition, was matched with the case on date of 
birth (±5 yr of birth date). Our control selection 
algorithm defined a specified sequence of houses to be 
visited in the neighborhood where the case lived at date of 
diagnosis. Our goal was to interview the first eligible 
resident in this sequence. If no one was home at the time 
of the visit; we left an explanatory letter and made a 
follow-up visit after several days. For any patient, 80 
housing units were visited and 3 return visits were made 
before failure to secure a matched control was conceded. 
In 150 instances the first eligible person agreed to 
participate, in 55 instances the second eligible control in 
the sequence was interviewed, and in 15 instances the 
third eligible control was interviewed. 

Cases and controls were interviewed on the telephone 
with the use of a structured questionnaire designed to 
elicit information on personal smoking habits, exposure 
to passive tobacco smoke, lung diseases, dietary intake of 
vitamin A, types of heating and cooking fuels ever used, 
and reproductive history. We also obtained a lifetime 
history of all jobs (job title, activities, and exposure) of at 
least 6 months’ duration. 

For childhood passive smoking exposure, we asked 
about the smoking habits (i.e., amount and years of 
smoking) of father, mother, or other household members 


Abbreviations used: ADC*adenocarcinoma; Cl ^confidence interval, 
CSP= University of Southern California/Los Angeles County Cancer 
Surveillance Program; RR = re la live risk(s); SCC= squamous cell car¬ 
cinoma. 


deceived June 11, 1984; revised November 28. 1984; accepted 
December 11. 1984. 

Supported by gram SI65 from the American Cancer Society. 

* Department of Family and Preventive Medicine, University of 
Southern California School of Medicine. Parkview Medical Building B ( 
2025 Zonal Ave.. Los Angeles, GA 90053. 

* Present address Imperial Cancer Research Fund's Cancer Epide- 
miolbgy Unit. Radcliffe Infirmary; Oxford University, Oxford OX2 
6HE. England 

J We thank the word-processing pool for preparation of the manu¬ 
script. 


747 


JNCI. VOL. 74. NO 4 APRIL 19E5 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 


2023512725 



748 Wut H*nd*r»on, Pike, end Yu 


when they lived with the respondent during her child¬ 
hood and teenage years. For passive smoke exposure 
during adult life, we asked about the smoking habits of 
spouse(s) and other household members when they lived 
with the respondent. Passive smoke exposure at work was 
assessed only in terms of the average number of hours per 
day to which the respondent believed she was exposed at 
each job. 

The questions on vitamin A intake specifically asked 
about average frequencies of consumption of 21 vegeta¬ 
bles and fruits that are high in 0-carotene and 7 foods 
that contained preformed vitamin A during the calendar 
year 3 yean before diagnosis of the case {19), Pattern of 
use of vitamin supplements was also assessed for the 
same period. On the basis of U.S. Department of 
Agriculture tables of food values for standard portion size 
(common household measure) of each item (20), we 
estimated average daily intake of 0-carotene (or vitamin 
A) by summing the product of the 0-carotene (or 
vitamin A); content of each food item and its reported 
frequency of consumption. Quartilfcs of consumption ' 
were constructed on the basis of the intake pattern of the 
220 controls. 

All cases were diagnosed microscopically. Their rou¬ 
tine pathology reports were reviewed for mention of lung 
scarring. 

Statistical analysis was conducted with the use of 
multivariate logistic regression methods for individually 
matched case-control studies (21). RR were estimated by 
odds ratios. A case-control pair was excluded from any 
given analysis if the information for either the case or the 
control was not known for the relevant variable^). Since 
personal smoking will often* if not always, confound; 
other associations, RR for other factors were always given 
after adjustment was made for personal smoking. 

For ADC, RR for certain factors were given separately 
for nonsmokers, ex-smokers, and current smokers; this 
was not done for SCC because the numbers of non- 
smokers and ex-smokers were too few. 

RESULTS 

We interviewed 149 ADC and 71 SCC cases and their 
matched controls. The mean age at diagnosis was 59.7 


years for ADC cases and 61.4 years for SCC cases. The 
mean ages (at date of diagnosis of the index case) for the 
respective control gioups were 59.5 and; 61.1 years. 

Personal cigarette smoking .—For both ADC and SCC, 
there was a significant trend in risk associated with 
increasing number of cigarettes smoked per day and with 
decreasing age at which smoking began (table 1): Both 
aspects of smoking remained significant after adjustment 
was made for the other. 

Passive smoking .—Families tended to share similar 
smoking behavior. Controls whose father, mother* or 
spouse(s) smoked were more likely to smoke, to be heavy 
smokers, and to start at a younger age than controls 
whose family members did not smoke For ADC and 
SCC, after adjustment was made for personal smoking 
habits, there were no significantly increased risks for 
having a mother, a father, or spouse(s) who smoked or for 
being exposed at work (table 2). 

For nonsmoking ADC eases, we did not observe any 
elevated risk associated with passive smoke exposure 
from either parents (RR = 0.6; 95% 0 = 0.2, 1.7), frorr 
spouse(s) (RR=1.2; 95% 0 = 0.5, 3.5), or at work 
(RR= 1.3; 95% 0 = 0.5, 3.3) Increasing RR <RR=1.0 
1.2, 2.0) were found with increasing years (0, 1-30, >31 
o^passive^smokc. exposure during adult life froir 
spousefs) and at work, but the results were not sta 
tistically significant. Since the exposures may have 
occurred concurrently, the years of exposure represen 
units rather than chronologic time of exposure. 

Childhood exposures .—For both ADC and SCC, nc 
significant association was found with history of lunj 
diseases (specifically, asthma, bronchitis, pneumonia 
tuberculosis, fungal diseases, emphysema, and lunt 
abscess) diagnosed by a physician at least 5 years befor 
diagnosis of the case. When the analysis was restricted u 
lung diseases that occurred before age 16 (childhood), ; 
significantly elevated RR for pneumonia was observe 
for ADC after adjustment was made for personal smokins 
habits (RR = 2.7; 95% Cl = 1.1, 6.7), and the RR for SC( 
(RR = 2.9; 95% 0=0.5, 17.4) was in the same direction 
Parental smoking did not explain this effect. Table 
shows that for ADC, the effect of childhood pneumoni 
was most apparent among nonsmokers: Of the 2 


TabuE 1 .-‘Personal smoking habit* of cant # and controls 


Smoking tutus 


ADC 



SCC 


RR 

95% Cl 

Case/control 

RR 

95% CI 

Case/control 


Nonsmoker 

1.0 


29/62 

1.0 


2/30 

Ex-smoker" 

1.2 

0.6. 2.3 

21/37 

7.7 

0.8. 70.3 

8/18 

Current smoker 

Current arnoker: No. cigarettes/day 

4.1'* 

2.3. 7.5 

99/50 

35.3* 

4.7. 267i3 

61/23 

1-20 

2.7 

1.4, 5.4 

38/28 

17.7 

2.3. 138.2 

19/14 

>21 

Current smoker: age started to smoke, yr 

6.5* 

3.1. 13,9 

61/2 2 

94,.4* 

9,9. 904.6 

42/9 

>25 

1.1 

0.4. 3,2 

8/14 

7.8 

0.8. 73.7 

6/5 

19-24 

2.5 

1.0. 5,8 

22/15 

4.7.1, 

4.4. 498 5 

18.7 

<18 

8.0 h 

3.6. 17.9 

69/21 

115,7* 

9.8. 1371.2 

37/11 


" Had stopped smoking at least 3 yr before diagnosis year of case. 
k P (linear trend) <.001. 
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Table 2.— Exposure to passive smoking tn cast* and control* 


Smoking status 

ADC 


SCC 


Adjusted RR° 

95% CI 

Adjusted RR 8 

95% CIi 

Mother smoked 

1.7 

0.8, 3.5 

02 

0j0, 1,5 

Father smoked 

1.3 

0.7, 2.3 

0.9 

0.3. 2.9 

Spouse(S) smoked b 

1.2 

0.6, 2.5 

1.0 

0:1. 7:6 

Exposure at the workplace 

12 

0.8, 22 

2.3 

0:7, 7:9 


* Adjusted for number of cigarettes smoked per day and age it starting to smoke. 

*We eliminated from the analysis 15 pairs of ADC and 4 pair* of SCC in which either the case or the control was never married; 


nonsmoking ADC cases, 8 (28%) gave a history of 
childhood pneumonia. 

Elevated RR, adjusted for personal smoking habits, 
were observed for exposure to burning coal used for 
heating or cooking in a stove or fireplace during the 
majority of childhood and teenage years (ADC: RR = 2.5; 
95% Cl = 1.0, 5.5. SCC: RR=1.9; 95% 0=0.5, 6.5). For 
ADC, elevated RR were observed in each personal 
smoking habit category (table 3). 


Table Z—RR and 95% confidence interval* of ADC of the 
lung according to childhood pneumonia and coal burning by 
■personal smoking habit* 




RR (95% CI) among: 

Exposure “ 

Nonsmoker 

Ex-smoker 

Current smoker 

Childhood 

pneumonia* 

No 

1.0 

1.4 (0.6, 2.4) 

5.1 (2.5, 10.3) 

Yes 

3.1 (1.0. 9.9) 

1.5 (0.2,10.8) 

10.9 (2.1,57.9) 

Childhood coal 
burning 6 

No 

1.0 

1.5 (0.6, 3.5) 

6.3 (3.0, 13.3) 

Yes 

32 (0.9,11.8) 

4.3 (1.0,17.8) 

9.5(2,1,41.9) 


8 Before age 16. The analysis was based on 149 case-control pairs 
of ADC 

‘Includes heating or cooking with coal burned in a stove or 
fireplace during childhood and teenage years. The analysis was 
based on 143 case-control pairs of ADC. 


Dietary vitamin A .—Table 4 presents RR for ADC, 
adjusted for personal smoking habits, by quartiles of 
indices of vitamin A consumption. Because of the smaller 
sample sire of SCC cases, the indices were dichotomized. 
For ADC, a significantly increased risk was observed only 
for those in the lowest quartile of ^-carotene consump¬ 
tion <<2,000 IU/day) compared to those in the highest 
quartile (>4,000 IU/day), but no appreciably increased 
risks were observed for those in the intermediate groups. 
For SCC, an elevated, but not statistically significant, RR 
was observed for women with ^-carotene intake below 
the median: When those in the lowest quartile of 0- 
carotene consumption, i.e., Itess than 2,000 IU/day, were 
compared to those consuming more than 2,000 IU/day, 
the unadjusted RR was increased to 1.7 (from 1.3), but 
after adjustment the RR was not greater than compari* 
sons above and below the median (both RR=1.5). 

There was no association with an index of total 
preformed vitamin A (i.e., dairy products, eggs, liver, and 
vitamin supplements) for either cell type. However, for 
ADC and SCC, an association was observed for dairy 
products and eggs (table 4). 

Other factors ,—We could find no association between 
any occupation or occupational category and risk of ADC 
or SCC, but there was an excess number of cooks (4 cases 
and 2 controls) and beauticians (8 cases and 5 controls) 
among cases; both occupations have been suggested in 
previous studies. Elevated RR adjusted for personal 


Table 4 .—Dietary intake of faarotene, total preformed rttamtn A , and dairy product* and eggt among case* and controls 


ft-Carotene 8 __ Total preformed vitamin A ke Dairy producta and egg*' 



Adjusted RR* 

96% CI 

Adjusted RR' 

95% CI 

Adjusted RR* 

95% CI 

ADC 

1 (high) 

1.0 


1.0 


1.0 


2 

02 

0.3. 2.0 

0,6 

02, 1.4 

1.7 

02, 3.9 

3 

1.3 

0.6, 2.7 

1.1 

02. 2.5 

22 

1.0; 4.8 

4 

2.5 

1.1, 6.7 

12 

0.6, 2.8 

2.7 

12, 62 

SCC 

1 and 2 

1.0 


1.0 


1.0 


3 and 4 

1.5 

0.6, 3.8 

1.0 

0.4. 2.4 

1.6 

0.7, 3:9 


‘Includes 21 vegetables and fruit*: leafy lettuce, other leafy green, broccolii carrot*, tomatoes, green pea*, green beans, lima beans, 
Asparagu*. lummer squash, winter squash, sweet pot*toe* and/or yams, green pepper, red pepper, hot red chili pepper, cantaloupe, 
watermelon, peaches, apricots, nectarines, and tomato and/or V8 juice. Analysis was based on 147 pairs of ADC and 69 pairs of SCC. 

, deludes eggs, cheese, butter and/or margarine, cream, milk, beef and/or calf liver, chicken and/or turkey liver, and vitamin supplement*. 
'Analysis waa based on 147 pairs of ADC and 71 pairs of SCC. 

Adjusted for number of cigarettes smoked per day. 
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smoking habits were observed for a history of hysterec¬ 
tomy (RR=1.7; 95% CI = 09, 3.2) and nulliparity 
(RR — 1.7; 95% CI = 0:8, 3.7) among ADC cases and a 
history of miscarriage (RR= 1.5; 95% Cl = 0.5, 4.9) among 
SCC cases. 

Multiple logistic regression analysis was conducted to 
assess the possible confounding effects of personal 
smoking habits, childhood pneumonia, childhood coal 
burning, and 0-carotene intake. The results were similar 
to those when each factor was adjusted for personal 
smoking habits alone. 

DISCUSSION 

This case-control study examined risk factors for the 
two main cell types of lung cancer in women—ADC and 
SCC. Although histologic typing was done by the 
individual pathologist at each participating hospital, 
studies comparing interobserver and intraobserver varia^ 
bility in classification of lung cell types reported a high 
concordance rate for cell types other than large cell 
carcinoma, which was excluded in this study (22, 23). 

In this study population, about half of ADC and almost 
all of SCC can be attributed to personal smoking habits; 
the amount smoked and the age at which smoking began 
were strong determinants of risk of disease. However, 
there are marked differences in the strength of association 
between smoking and cell type of lung cancer, as has 
been noted previously (24, 25). 

The role of passive smoking in the etiology of ADC 
among nonsmokers is not clear. Our data are not 
consistent with the findings with regard to nonsmokers 
obtained by Hirayama (*) and Trichopoulos et at. (5) 
who reported a twofold to threefold increased risk due to 
passive smoking. However, the histology of the cases in 
these studies is not clear, and their data suggest that any 
effect of passive smoking is larger for SCC cases (5, 6). Of 
our 29 nonsmoking ADC cases, 12 were bronchoalveolar 
cell carcinomas, and this cell type is specifically men¬ 
tioned by Correa et al. (6) to have a weaker association 
with passive smoking. The effect of passive smoking by 
cell type of lung cancer needs to be investigated further in 
studies with much larger numbers of nonsmokers. 

Childhood lung disease may have a role in lung cancer 
etiology. Certain features of the lung of a child (e.g., 
susceptibility to airway closure and high peripheral 
resistance) might make it more vulnerable to residual 
abnormalities from respiratory illness (26). This notion 
is supported by observations that both smokers and 
nonsmokers with childhood respiratory diseases have 
impaired lung function capacity, that their rate of decline 
in ventilatory function capacity with age is more rapid 
than that in individuals without childhood respiratory 
problems, and that they have higher rates of clinical 
diagnosis of chronic obstructive pulhnonary disease (27, 
28). Women with childhood respiratory problems may 
have incurred epithelial damage to the airway resulting 
in airway hyperreactivity and are more susceptible to 
other insults to the lung: We cannot rule out the 
possibility of a chance finding or of preferential recall of 
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childhood pneumonia by cases. However, our data 
appear to be internally consistent, since we found a 
significantly higher frequency ofi lung scarring men¬ 
tioned in the pathology reports among cases with 
previous childhood pneumonia (12/30=40%) compared 
to those without (39/189=21%). 

The association of lung cancer risk with exposure to 
coal heating or cooking warrants further investigation. 
Although coal was identified as the major heating or 
cooking fuel used during childhood and teenage years of 
a significantly higher proportion of cases, we did not 
have detailed information on the years of use. Excess risks 
of lung cancer have been reported for coke oven workers 
(29, 30) and British gas workers (31) who were heavily 
exposed to products of coal carbonization. 

Studies of men suggest that their lung cancer risk is 
lowered by greater dietary 0-carotene (12-14, 32, 33) and 
vitamin A intake (15, 17, 32, 33), but the evidence for 
women is less clear (12, 13, 32, 33). We observed a 
significantly increased risk for ADC with the lowest level 
of 0-carotene consumption and a similar association for 
SCC. These results are consistent with findings for 
females in Singapore (12 y and in Japan (13), but they are 
not supportive of data for females in Hawaii (32) and 
England (33)i Our observation of no association with an 
index of total preformed vitamin A (i.e., dairy products 
eggs, liver, and vitamin supplements) and no associatior 
with total vitamin A intake (preformed vitamin A ant 
0-carotene—data not shown due to domination by 
preformed vitamin A) is consistent with findings for 
females in Hawaii (32). Conflicting findings have beer 
reported for subgroups of preformed v itamin A foods anc 
supplements. A higher consumption of liver and vitamir 
supplements has been reported previously for female 
cases as compared to controls, but the opposite result 
have been observed for males (33, 34). Our data sho* 
no case-control difference in the intake pattern o 
vitamin supplements and a higher consumption of live 
among cases. Our finding of an elevated lung cancer risi 
associated with low levels of intake of dairy products ha 
not been reported for females, although similar result 
have been observed for males (15-17). Our results on ifv 
role of 0-carotene and preformed vitamin A were simila 
for ADC and SCC, despite suggestions that vitamin A (o 
0-carotene) is more strongly protective against SCC tha; 
against ADC (17). 

Initial reports of an inverse relationship between blcK> 
retinol levels and subsequent risk of cancer at all sites (35 
36) have not been supported by recent studies (37, 38 
This situation emphasizes the need to reexamine even th 
consistently observed association of vitamin A (or /: 
carotene) intake with male lung cancer. 

Possible sources of bias in our data must be considers 
Both lung cancer cases and controls were derived fror 
population-based samples. However, because this disea* 
is debilitating and rapidly fatal, 190 patients had died < 
were too ill to participate by the time of initial contac 
We did not conduct proxy interviews because quesuor 
on childhood exposures and dietary history could not t 
assessed adequately: As expected, the gToup who was n~ 
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interviewed was more likely to have metastatic disease at 
diagnosis but was similar in all demographic variables 
measured. In addition, information abstracted from 
medical records showed similar smoking status for those 
interviewed and those not interviewed! If cases who were 
not interviewed because of poor survival differed from 
those who survived longer and were interviewed in terms 
of the other risk factors under study, this could have 
<*' biased our results. However, this appears unlikely since 
our data showed that histories of childhood pneumonia 
and exposure to coal fires were similar among cases 
regardless of stage of disease at diagnosis. There is also no 
evidence that cancer survival is associated with dietary 
vitamin A intake. 

The etiology of SCC can be explained almost entirely 
by cigarette smoking. Cigarette smoking, however, ex¬ 
plains only about half of the ADC cases. On the basis of 
this study, childhood lung disease and exposure to coal 
fires in childhood explain at least another 22% of ADC 
cases. Passive smoking and vitamin A may be involved, 
but more research is needed to clarify their roles in lung 
cancer etiology . 
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Akiba, S., Kato, H. and Blot, W.J., "Passive Smoking and 
Lung Cancer Among Japanese Women," Cancer Research 46: 
4804-4807, 1986. 

This case-control study involved female atom-bomb 
survivors in Hiroshima and Nagasaki, Japan (428 cases, 957 
controls). Controls were matched on year of birth, city of 
residence, sex, participation in scheduled medical examinations, 
and vital status (including year of death). In excess of 90% of 
all interviews were with proxy respondents for both cases and 
controls. Only 57% of the cases were verified by pathological 
methods. 


Questions were asked about exposure to ETS from spouse 
and parents. The authors reported an OR for female nonsmokers 
married' to smokers of 1.5 (90% Cl 1.0-2.5) . They also claimed; 
that risks tended to increase with amount smoked by the husband, 
being highest among women who worked outside the home and whose 
husbands were heavy smokers, and to decrease following cessation 
of exposure. Although no OR was presented 1 , the authors wrote that 
no increased risk was associated with exposure to parental smoking 
during childhood. 

The authors claimed that they were "unable to identify 
any strong confounding factors," including; radiation exposure. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Passive Smoking and Lung Cancer among Japanese Women 
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abstract 

A cue-control Stud) conducted in Hiroshima tad Nagasaki Japan, 
revealed a 50% increased risk of lung cancer among nonsmoking women 
whose husbands smoked. The risks tended to increase with amount 
smoked by the husband, being highest among women who worked outside 
the borne and whose husbands were heavy smokers, and to decrease with 
cessation of exposure. The findings provide incentive for further evalua¬ 
tion of the relationship between passive smoking and cancer among 
noosmokerv 


INTRODUCTION 1 

As part of a case-control investigation of lung cancer among 
atomic bomb survivors conducted primarily to evaluate the 
interactive roles of cigarette smoking and ionizing radiation 
(I), data were collected on the smoking habits of the subject's 
spouses and parents. Herein we report the effect of exposure to 
such passive smoking, focusing on married women who had 
never smoked themselves. 

MATERIALS AND METHODS 

Since 1951 a cohort of 110.000 Hiroshima and Nagasaki atomic 
bomb survivors has been followed by the RERF, J formerly called the 
Atomic Bomb Casualty Commission (2). During the period 1971 to 
1980. 525 newly diagnosed cases of primary lung cancer (Eighth 
Revision 1CD 162,1) were identified among cohort members. The cases 
were ascertained from the Hiroshima and Nagasaki Tumor and Tissue 
Registries, the RERF mortality, surgical, and autopsy files, and Hiro¬ 
shima University medical records. The diagnosis was based on biopsy 
or surgical pathology findings for 25%, on autopsy findings for 28%, 
on cytology for 4%, and on radiological/clinical findings for the re¬ 
maining 43%. Since the cohort represents a fixed population that is 
aging over time and is older than the general population, the ages at 
diagnosis were higher than usual for lung cancer in Japan: the means 
were 72.1 for males and 70.2 for females; the ranges were 36 to 94 for 
males and 35 to 95 for females. 

Controls were selected from among cohort members without lung 
cancer, 2 for each case in Hiroshima and 3 for each case in Nagasaki. 
The controls were individually matched to the cases with respect to yr 
of birth (± 2 yr), city of residence (Hiroshima or Nagasaki), sex, and 
whether or not they were among the 20% of the cohort participating in 
the program of biennial medical examinations given at RERF. In 
addition, controls were matched to cases on vital sums. Since most of 
the cases had died, most of the controls were also deceased. The 
deceased controls were chosen according to the above-mentioned 
matching criteria, plus year of death (± 3 yr), and they were selected 
from among all causes of death except cancer and chronic respiratory 
disease. The distribution of the controls series is as follows; alive, 13%; 
deceased from cerebrovascular disease. 26%; from coronary heart dis¬ 
ease. 13%; from other circulatory disease. 12%; from acute respiratory 
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disease, 9%; from digestive disease. 8%. from accidents. 6%; and from 
other causes, 14%. 

Interviews were sought during 1982 with all cases and controls, or 
their next of kin. who lived in Hiroshima and Nagasaki] The interview, 
ers were aware that the study concerned lung cancer, but they were not 
told of the case-control'status of the study subjects. A structured 
questionnaire was used to obtain histones of cigarette smoking and 
demographic, medical] occupational, and other factors. If the individual 
was married, inquiry: was made about the smoking status of the spouse, 
including the avenge number of cigarettes smoked per day, age started: 
smoking, and, for those who stopped, the age of cessation of smoking 
Using this information, together with the numbers of yr the husband 
and wife lived together, an index of exposure to the spouse s smoking 
was calculated. In addition, a single question was asked regarding 
whether the subject's mother and/or father smoked when the subject } 

was living at home as a child. j 

OR were calculated as measures of the association between lung 
cancer and passive smoking and other factors (3)j Estimates of the OR. 
and corresponding significance tests, were obtained by a conditional 
logistic regression analysis for matched data (4). Tests for trend used 
consecutive integers for level* of the ordered categories. Because there 
were a priori hypotheses that passive smoking might increase lung 
cancer risk, all significance tests for passive smoking effects were one¬ 
sided. with 90% Cl used for interval I estimates of the OR. Because 
interest focused on spouse smoking patterns, eliminated from the 
analyses were the one case and 6 controls among males and the 4 cases 
and 7 controls among females who were never married. Among the 
married individuals, almost ail I had been married to only one spouse. 

Among those with more than one spouse, information was available 
only for the most recent. Also excluded from each tabk were individuals 
with missing data for the variable being studied. 


Interviews were obtained for 428 cases and 957 controls, 
respectively, 81% and 82% of the eligible cases and controls. 1 

The two primary reasons for nonresponse were the refusal! of ? 

next of kin to answer questions about their deceased relatives 
and the decision not to attempt to locate next of kin for subjects 
who had moved out of Hiroshima or Nagasaki. The distribution 
of informants is given in Table 1. indicating that the informa¬ 
tion for most of the subjects was provided by next of kin. The 
type of respondent, however, was similar for cases and controls. 

Table 2 shows the lung cancer OR according to the smoking 
status (smoker versus never smoked) of the subjects and their 
spouses. In both sexes there was an increased lung cancer risk 
associated with direct smoking. As indicated, almost all (93%) 
of the male lung cancer cases were smokers, but only a minority t 

(38%) of the women with lung cancer in this population were 
reported to have ever smoked. Although not shown, the OR 
increased with the numbers of cigarettes usually smoked per 
day during adulthood for both men and women: Among males 
who smoked 1 to 9, 10 to 19, 20 to 29. and 30+; cigarettes per 
day, the OR were 1.7, 1.8. 3.4, and 9.7, respectively (P for trend 
< 0.01). Among females who smoked 1 to 9, 10 to 19. and 20+ 
cigarettes per day, the OR were 1.9, 2.0, and 4.9 (P for trendc 
0.01). Table 2 shows that among female nonsmokers married 
to smokers, there was an elevated risk for lung cancer (OR «■ 

1.5; 90% Cl - 1.0 to 2.5; P - 0.07). Although similar increases 
associated with smoking habits of spouses were observed for 
female smokers and for male nonsmokers and smokers, suffi- 


RESULTS 
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Tsble I 

Percentage distribution of respondents 


Respondent! 


Sex of study subject (%) 


Male 

Female 

Case 

Control 

Case 

Control 

Self 

6 

7 

16 

19 

Spouse 

51 

48 

12 

11 

Child 

23 

22 

33 

33 

Daughter-unlaw 

1) 

12 

18 

17 

Others 

10 

10 

21 

19 

Total % 

100 

too 

100 

100 

n 

264 

$95 

164 

362 


Table 5 Odds ratios for lung carter* among nonsmoking women according to 
recency of exposure U> kusboJtds' smoking 


Time of 
exposure 

Case 

Control 

OR' 

90% G* 

None 

21 

82 

1:0 


Not exposed within last 10 yr 1 

31 

87 

1:3 

<0 9. 2 4). 

Exposed within Iasi 10 yr 

40 

85 

1:8 

0 0. 3:2); 




(P foe trend - 0.05) 


* Odds ratio and 90% G from matched analysis. 

* These "n paaaxvf smokers" art those whose husbands quit smoking 10 or 
too re yr prior to the diagnosis of lung cancer (or 10 or reorr yr pnor to the datr 
ofselection for controls) or tboae who wert not Imng with their husbands because 
of separations. divorce, or hi* death 10 or more yr pnor to the diagnosis 


Table 2 Odds ratios for lung cancer according to smoking status of ike subject 
and his/her spouse 


Sex of 
subject 

Subject 

trooker 

Spouse 

smoker 

Case 

Control 

OR* 

90% G* 

Mak 

N6* 

No* 

16 

101 

1.0* 




Yes 

3 

9 

1.8 

<0.5, 5.6) 


Yes 

No 

190 

388 

3.4 

<2.1. $.5) 



Yes 

51 

86 

4.2 

<2.4. 7.3) 

Female 

Nb* 

No* 

21 

82 

1.0 f 




Yes 

73 

188 

1.5 

<1.0,2.51 


Yes 

No 

8 

14 

2.2 

(09.5.1) 



Yes 

50 

56 

3.6 

(2.1.6 1) 


•Oddi ratio rod 90C c Cl from matched analysis 
* Individual reported never to have smoked cigarettes 
' Referent category 


Table 3 Odds ratios for lung cancer among nonsmoking women according to 
husbands usual daily consumption of cigarettes 


No. of 
cigarettes 
husband usually 


smoked/da > 

Case 

Control 

OR* 

90% cr* 

0 

21 

82 

10 


1-19 

29 

90 

1.3 

(0.7. 2.3) 

20-29 

22 

54 

1.5 

(0.8. 2.8) 

30+ 

12 

23 

2.1 

(0.7. 2.5) 




{P for omd - 0.06) 


• Odds ratio and 90% O from matched analysis. 


Table 4 Odds ratios for lung cancer among nonsmoking women according to 
husband 's duration of s moking cigarettes whiie married _ 

Yr husband 


smoked 

cigarettes 

Case 

Control 

OR* 

90% G* 

0 

21 

82 

1.0 


1-19 

20 

30 

2.1 

().0, 4.3) 

20-39 

29 

81 

li5 

(0.8. 2.7) 

40- 

22 

59 

1.3 

(0.7. 2 5) 


• Odds ratio and 90% G from matched analysis. 


ctent data for detailed analyses of passive smoking patterns 
were available only for female nonsmokers. 

The dau for nonsmoking women are categorized in Table 3 
according to the number of cigarettes the husband usually 
smoked per day during adulthood. There was an increasing 
lung cancer risk with increasing amount smoked per day by the 
husband, with the OR slightly exceeding 2-fold for women 
whose husbands were heavy smokers. No monotone trend of 
increasing risk associated with increasing duration of exposure 
to husband's smoking was found (Table 4) Risks according to 
time of exposure are examined in Table 5. The odds ratios were 
lower among “ex-passive smokers" than among women who 
had been exposed to their husbands’ smoking within the past 
10 yr. The reduction in risk with cessation of exposure remained 
after adjusting for the amount of cigarettes smoked per day by 
the spouse. 


Table 6 Odds ratios of lung cancer among nonsmoking women according to their 
occupation and their husbands ’ smoking status 


Occupation 
of subject 

Husbands 

smoking 

sums* 

Case 

Control 

OR* 

90% O* 

Housewife' 

Never 

6 

20 

1.0* 



Light 

11 

34 

09 

(0.4. 2.1) 


Hesvy 

15 

3$ 

1,5 

<0.7. 3.3) 

White collar' 

Never 

7 

23 

10 

<0.4, 2.4) 


Light 

9 

20 

17 

(0.7. 4.5) 


Heavy 

8 

16 

1.6 

(0.6. 4.1) 

Blue collar^ 

Never 

6 

2J 

IE 

<0.4. 2.9) 


Light 

5 

22 

0.5 

(0.2. 1.5) 


Heavy 

7 

6 

10.4 

(1.6. 66 7) 


* Light, husband smoked less than 20 cigarettes/day heavy, husband smoked 
20 or more ctgarenes/d*> 

*Odds ratio and 90% Cl from matched analysis. 

' Housewife defined as woman who was employed outside the home for no 
more than 10 yr. 

* Reference category 

* Office and tales workers. 

/ Excludes 5 cases and 34 controls who were fanners. 

As shown in Tabic 6, the risk of lung cancer tended to increase 
in relation to exposure to the husband's tobacco smoke for each 
of housewives, white collar, and blue collar workers. The highest 
odds ratio occurred for women who had blue collar jobs and 
were married to men who smoked one or more packs of ciga¬ 
rettes per day, but the numbers involved were small. 

The odds ratios from the matched logistic regression analyses 
presented in Tables 2 to 6 are generally similar to unadjusted 
odds ratios that can be calculated from the cross-products of 
the numbers of exposed and unexposed cases and controls, 
indicating that confounding in unadjusted analyses by age, city, 
vital status, and yr of death (the matching factors) is not 
substantial. We also assessed whether the associations with 
passive smoking were consistent across the various strata de¬ 
fined by the matching factors. The numbers of subjects in 
several of the categories became quite small with this fine a 
cross-classification, but the trends with husbands' smoking 
tended to be seen throughout, with no strong differences by age 
group or by city of residence. The trends were also apparent for 
each type of informant (self, husband, child, and other); in 
particular the elevated risk for heavy relative to nonexposure 
to husbands’ smoking was detected when data were reported by 
the husbands or subjects themselves. Radiation exposure was 
also examined as a potential confounder and effect modifier. 
No significant influence of radiation dose on the passive smok¬ 
ing association was detected, aJthough the trends with passive 
smoking seemed stronger among the unexposed. 

Information on the histological types of lung cancer was 
unavailable for 43% of the cases who were diagnosed only on 
radiological or clinical evidence. We conducted separate anal¬ 
yses among those with and without a pathological confirmation 
of lung cancer and found increased risks associated with passive 
smoking for both groups. The OR among nonsmoking women 
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n.anied to smokers was 14 for the cases and their matched 
controls with a histologically confirmed diagnosis, and 1.6 for 
those with a clinical/radiological diagnosis. Among women 
with a histological diagnosis, adenocarcinoma was the predom- 
inant cell type, but the distribution of histological types varied 
by smoking status (Tablfc 7); The percentage of squamous and 
small cell carcinoma was much higher among smokers than 
nonsmokers. Although based on small numbers, there were also 
more squamous and small cell cancers among nonsmoking 
females whose husbands smoked 

Responses to the question on parental smoking while the 
subject was a child were provided for only two-thirds of the 
subjects. Among these the mothers of the subjects were reported 
to be smokers for 13% of the cases and 17% of the controls, 
and the fathers, for 67% of the cases and 66% of the controls. 
Hence there was no overall increased risk associated with 
parental smoking, nor was there any significant increase after 
stratifying by smoking sums of the subject. Among male smok¬ 
ers, the OR for lung cancer associated with maternal smoking 
was LI. 

DISCUSSION 

The results from this case-control study suggest that there 
may be a moderate excess in lung cancer risk associated with 
passive smoking. The odds ratios for lung cancer among non- 
smokiajt^womcn tended to increase with amount smoked by 
their husbands. a trend seen among ; housewivesvgs&R^cas 
women who worked outside the hornet The highest odd^ratios 
among nonsmokers were for women who worked in Blue collar 
jobs whose husbands were heavy smokers, women presumably 
with the highest exposure to environmental tobacco smoke. 
There was little association with parental smoking or with ex- 
passive smoking, suggesting that cessation of exposure may 
lower risk. 

The findings are generally consistent with results of a national 
cohort study of mortality among Japanese women (5) and of 
several epidemiological investigations conducted elsewhere in 
the world (6-8). Updated follow-up for the period 1966 to 1981 
of the study conducted among an adult population selected 
from multiple areas throughout Japan, excluding Hiroshima 
and Nagasaki, showed a gradient in mortality with amount 
smoked by the husband (9); The increase in risk reached 90% 
among those whose husbands smoked 20 or more cigarettes per 
day, a figure in line with the 2-fold excess for 30 or more 
cigarettes per day of smokers in our study. The similarity in 
results, despite different methodological approaches, suggests 
that the association between hing cancer and passive smoking 
is not an artifact of recall bias which can affect retrospective 
studies. Furthermore, we were unable to identify any strong 
confounding factors, including radiation exposure, that may 
have accounted for the passive smoking association. 

It is noteworthy that a recent survey in Kyoto, Japan, found 
significantly elevated levels of cotinine, the major metabolite of 
nicotine, in the early morning urine of nonsmokers who lived 
in households with smokers or worked in offices/factones with 


Table ? Frrcmuigr histological disxribtttum oflung cancers among females 
accenting their and their husbands' smoking staau 




Cell type {%) 



Squamous or 

Adenocarcinoma 

Subject 

Husband 

small ceU 

or large ceU 

smoker 

smoker 

cancer 

cancer 

No 

No 

0 

100 


Yet 

16 f 

M 

Ye* 


58 

42 


smokers (TO). The cotinine concentrations among nonsmokers 
living with 2-pack-a-day smokers were roughly equivalent to 
the cotinine levels of smokers of less than 3 cigarettes per day. 
Precise estimates of the lung cancer risk associated withi this 
level of smoking are not available, since not many smoke so 
few cigarettes per day. However. 3 well-known prospective 
studies of mortality among smokers [the American Cancer 
Society study involving nearly 1 million volunteers (11); the 16- 
yr follow-up of 250,000 United States veterans (12), and the 
20-yr follow-up of 34,000 British doctors (13)] found: relative 
risks of lung cancer of 4.6, 4.8, and 7.8 among I to 9, 1 to 9, 
and 1 to 14 cigarette-per-day smokers, respectively. Linear 
interpolation between these values and the base-line level of 1.0 
for nonsmokers would yield estimated relative risks for 1 to 2 
cigarette-per-day smokers of nearly 2-fold, about the same order 
of increase observed for “heavy” passive smokers in this study. 
Hence, if the Kyoto results (10) arc applicable elsewhere, 3 and 
if urinary cotinine levels reflea levels of exposure to the carcin¬ 
ogenic substances in tobacco smoke, then the observed magni¬ 
tude of the increased lung cancer risk among passive smokers 
in Japan seems not greatly out of line with what might be 
expected based on their exposure to environmental tobacco 
smoke. 

It should be noted that the risk ratios for lung cancer asso¬ 
ciated with direa smoking (as shown in Table 2) were lower in 
this case-control study than typically found in case-control and 
cohort investigations in other countries (14). The lower OR 
among smokers in pan arises from our selection, in order to 
minimize respondent bias, of controls matched to cases on vital 
status, which led to the inclusion of some controls who died of 
smoking-related diseases. However, lung cancer risk ratios gen¬ 
erally similar to those in this study were also reported in the 
prospective study of Japanese adults (9), Because of the lower 
relative risks of lung cancer among smokers in Japan, differ¬ 
ences in the OR between direa and passive smokers are not as 
high as in western countries. Indeed, we found OR for “heavy* 
passive smokers to be nearly equal those for women who were 
reported to be light smokers themselves. While such similarity 
was unexpeaed, characteristics such as the size and stylfe of 
residential units might result in a higher environmental-to- 
direa tobacco smoke exposure ratio in Japan (and thus less of 
a difference in OR for lung cancer between passive and direct 
smokers). This in fact is suggested by the comparison of the 
cotinine analyses between Japan and Great Britain (10, 15), 
where the ratio of cotinine levels in passive compared to direa 
smokers was considerably higher in Japan. Our finding that 
lung cancer risk among nonsmokers may be less closely related 
to duration of exposure to tobacco smoke, the major determi¬ 
nant of lung cancer risk among smokers (13), than to intensity 
and recency of exposure also may be noteworthy. Such a differ¬ 
ence might contribute to a higher ratio in Japan of lung cancer 
risks in passive compared to direa smokers, since the current 
prevalence of smoking is higher in Japan than in either Great 
Britain or the United Suits, but the marked temporal increase 
in smoking began later (9, 16). 

The present study did not replicate the finding of a case- 
control study in Louisiana which showed a higher risk among 
male smokers whose mothers had smoked (7). Although we did 
find higher percentages of smokers among both cases and 
controls and among both men and women whose parents had 
been smokers, there was no elevation in the OR among smoking 

* There a toast qonmoa about their generaliiabtliry. since coonine level* 
among heavy passive tmokcr* is Kyoto went about oor-arvtotb the level* m 
average smokerx. in coo treat to about ooe~fiftieth in a recent Brraah study 0 5). 
In both studio, however, the urinary ievtb increased in proportion to eanmaied 
passive smoking exposure. 
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Japanese men or women associated with maternal or patemall 
smoking. However, it was often difficult for the respondents to 
provide information on parental smoking, and data on this 
exposure were missing for about one-third of the subjects 

One of the concerns in this study was the adequacy of data 
provided by surrogate respondents. Only a minority of the 
patients could be interviewed directly because of the often fatal 
outcome of lung cancer and the need to include cases diagnosed 
as early as 197.1 in order to assemble sufficient numbers of 
subjects for analysis. The distribution of respondent types was 
comparable between cases and controls so that response bias is 
unlikely, but the possibility of poor quality information for both 
cases and controls existed. We could evaluate this possibility, 
however, since many of the cases and controls had provided 
information on their smoking habits in routine RERF surveys 
conducted in the 1960s when all study subjects were alive (l, 
2). The data in Table 8 indicate very high concordance in the 
identification of a female as a nonsmoker or smoker by a next 
of kin in 1982 and by the woman herself in the 1960s. In 
addition to providing some confidence that the data provided 
by surrogates are adequate, the confirmation of nonsmoking 
status by a next of kin argues against the possibility that 
Japanese women tend to report themselves as nonsmokers when 
they actually smoke. The 1982 survey revealed a higher per¬ 
centage of male smokers than reported earlier, but the increase 
was both for self as well as next-of-kin interviews and may 
reflect an actual increase in smoking prevalence over time. 
Questions about the smoking habits of spouses were not asked 
in the surveys in the 1960s, so that self versus surrogate report¬ 
ing on this variable cannot be assessed directly. In our study, 
however, there were no significant differences in the passive 
smoking trends according to respondent type. In particular, an 
increased OR was seen for nonsmoking women whose husbands 
were heavy smokers when the data were reported by the hus¬ 
bands themselves. 

Another concern in this case-control study was the reliability 
of the diagnoses of lung cancer. Forty -three % of tbe cases were 
diagnosed solely on clinical and/or radiological evidence. The 
percentage was high in large pan because the cohort being 
followed was elderly, and surgical or biopsy procedures were 
less likely to be performed on older patients. The OR associated 
with passive smoking, however, were similar when calculations 
were restricted to histologically confirmed cases. We also cal¬ 
culated OR after deleting 23 eases and their matched controls 
for whom a diagnosis of possible or probable lung cancer was 
made only on radiological grounds and who had survived 5 or 
more yr (all were in fact living as of January 1984), since the 
diagnoses for at least some appear to be questionable. Little 
change was noted. Smoking has been shown to induce all types 

Table 8 Comparison ofsmoking statu* from the 1932 cast-co*trxd study and 
JLEKf smr+ryi i* 1964 to J96S 

The d urn ben of paired responses for tbe 4 sn-mtormam categories below are 


58. 679. 45. and 92. respectively. 


Sex of 
subject 

Informant 
m 1982 

1964-1968 

current 

smoker 

1982 smoking 
status (%) 

Never 

Smoker 

Male 

Self 

No 

18 

14 



Yes 

0 

68 


Surrogate 

No 

12 

13 



Yes 

1 

74 

Female 

Self 

No 

87 

0 



Yes 

0 

13 


Surrogate 

No 

65 

3 



Yes 

0 

32 


of lung cancer, but its effect is greater for squamous and small 
cell carcinoma than adenocarcinoma (17). Whether passive 
smoking might have the same predilection for squamous can¬ 
cers is not clear, but our limited histological data (Table 7) are 
consistent with this notion. It is of interest that the highest OR 
for passive smoking has been reported from a case-control study 
in Greece (6, 18, 19) where tbe cases were limited to lung 
cancers other than adenocarcinoma. 

In summary, the results of this investigation suggest that 
exposure to environmental tobacco smoke may increase the 
risk of lung cancer among nonsmokers. The findings, from one 
of the two areas of the world where the possibility of a passive 
smoking hazard was first postulated, add to an accumulating 
body of evidence on the issue. While the total evidence is not 
definitive and not all studies show significantly positive asso¬ 
ciations (20-22), the results are suggestive enough to warrant 
further evaluation in larger studies where passive smoking 
exposures can be more fully quantified 
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As a subset of a large hospital-based case-control study 
of lung cancer, chronic bronchitis, ischaemic heart disease and 
stroke, some individuals were asked questions about "passive 
smoking." Of a total of 3,832 cases and controls, 47 cases (15 
male, 32 female, all lifelong nonsmokers) and 96 controls (30 male 
and 66 female) were included in the ETS analysis. 

RRs for spousal smoking were calculated as follows: for 
males, RR = 1.30 (95% Cl 0.38-4.39) , and for females, RR = 1.00 
(95% Cl 0.37-2.71). Seven indices of ETS exposure were also 
examined: exposure at home, at work, during travel, during leisure, 
a combination of the above four indices, spousal smoking in the 
last 12 months, and spousal smoking at any time during the marriage. 
No statistically significantly elevated risks were reported. 
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Relationship of passive smoking to risk of lung cancer and 
other smoking-associated diseases 

P.N. Lee,* J. Chamberlain & M.R. Aldersont 

Institute of Cancer Research. Clifton Road. Belmont. Surrey. UK 

Summary In the Utter pan of a Urgt Hospital case-control study of the rclanonship of lypr of agamic 
smoked to ncU of varxnu smoking-a uooa led diseases, psttenu aru*crcd question* on the smoking hahus of 
Ihctr first spouse and on the extent of passive smoke exposure at home, at work, during travel and during 
leisure In an extension of this study an attempt was made to obtain smoking habit data directly from the 
spouses of all lifelong non smoking lung oncer cases and of two lifelong non-smoking matched controls for 
each case. The attempt wai made regardless of whether the pauenu had answered passive smoking questions 
in hospital or not 

Amonpt lifelong non-smokers, passive smoking was not associated with any signileant increase in ruk of 
tong cancer, chronic bronchitis, ochacm* heart disease or stroke m any analysis 

Limitations of past studies on passive smoking arc discussed and the need for further research underlined 
From all the available evidence, it appears that any effect of passive smoke on ruk of any of the major 
diseases that have been associated with active smoking is at moat small and may not exist at all. 


Study of hospital in-patients 

In 1977 a Urge hospital case-control was initiated 
to study the relationship of the type of cigarette 
smoked to risk of lung cancer, chrome bronchitis, 
ischaemic heart disease and stroke. This study was 
carried out in 10 hospital regions in England; 
interviewing ended in January 1982. The original 
questionnaire did not include questions on passive 
smoking as it was not considered an important 
issue in 1977. However, in 1979 it was decided to 
extend the questionnaire to cover passive smoking 
for mimed patients for the last four regions to 
begin interviewing Subsequently, in 198L following 
publication of the papers by Hirayama (1981) and 
by Trichopoulos et al. (1981) claiming,, that non¬ 
smoking wives of smokers had a significantly 
greater nsk of lung cancer than non-smoking wives 
of non-smokers, it was decided to increase the 
number of interviews of mimed lung cancer cases 
and controls. The extended questionnaire was then 
administered to these patients in all hospitals where 
interviewing was still continuing. 

Follow-up study of spouses of mon-smoking hospital 
in-patients 

In 1982. after interviewing of hospital m-patients 
had been completed, it was decided to carry out a 
follow-up study. In this study, an attempt was 
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made to interview the spouses of all of the married 
hospital ip-pattents with lung cancer who reported 
never having smoked, as well as of two marriedi 
non-smoking controls for each of these index lung 
cancer cases. The follow-up study was intended 
partly to compare information on spouses* smoking 
habits obtained first-hand with that obtained 
second-hand during the in-patient interviews, and 
partly to obtain some data on spouses* smoking 
habits for those patients who had not answered 
passive smoking questions in hospital. 

This paper concentrates solely on the issue of 
passive smoking in lifelong non-smokers Results 
relating to type of cigarette smoked arc described 
ehewhere (Alderson et oi. 1985), while a detailed 
report, available on request from PNL, considers 
the overall findings from this ease-control study 


Methods and response 

Study of hospital in-patients 

For each of the 4 index diagnoses (lung cane:.: 
chronic bronchitis, ischaemic heart disease anj 
stroke), the intention was to interview 200 cases 
and 200 matched controls in each of the eight 
sex/age cells (i.c. male or female, and aged 35-^-j 
45-54. 35-64 or 65-74). This gave a target of 
12.800 pauenu. though for some categories (e g. 
young female chrome bronchiucs) this would be 
unattainable. Pauenu were selected from medical 
(including chest medicine), thoracic surgery, and 
radiotherapy wards. Controls were pauenu without 
one of the four index diagnoses, individually 
matched to eases on aex. age. hospital region and. 
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when possible, hospital ward and lime of interview. 
Subsequently, when final discharge diagnoses 
became available, they were used to reallocate eases 
and controls as necessary. Patients without a final 
diagnosis kept Ihctr provisional diagnosis. Where 
changes in case-control status occurred; patients 
were regrouped into new case-control pain as 
appropriate With the assistance of Sir Richard 
Doll and Mr Richard Pc to, non-index diagnoses 
were classified as follows: 

class 1A ‘definitely not smoking associated' 
class IB 'probably not smoking associated' 
class 2A ‘probably smoking associated* 
class 2B ‘definitely smoking associated* 

Controls with no final diagnosis were considered 
class IB Overall, there were 12,693 interviews 
carried out which resulted in 4,950 pairs with class 
I controls and 730 pain with class 2 controls. 

There were 3.832 interviews of married cases and 
controls where the passive smoking questionnaire 
was completed In order to avoid substantial loss of 
data, due to one member of a pair not being 
married or not completing the passive smoking 
questionnaire, it was decided to ignore matching 
when analysing the passive smoking data and to 
compare each index group with the combined 
controls Numbers by sex and ease-control status 
are given in Table 1. 


Tahir 1 Numbers ef married hospital in-patients 
completing passive smoking questionnaires 



Male 

Female 

Total 

Lung cancer 

547 

245 

m 

Chronic bronchitis 

182 

84 

266 

Ischaemic heart disease 

286 

221 

507 

Stroke 

161 

137 

298 

Controls 

Ctas' IA and IB* 

839 

713 

1.552 

Class 2A and 2B* 

268 

149 

417 

Total 

1283 

1.549 

3.832 


•Other diseases were da tufted by degree of smoking 
association - cius IA definitely not. class IB probably 
not. dass 2A probably, class 2B definitely. 


In the passive vmoting pan of the questionnaire, 
patients were asked when the marriage started, if 
and when it had ended, the number of 
manufactured cigarettes per day smoked by the 
spouse both during the last 12 months of marriage 
and also at the period of maximum smoking during 
the marriage, and whether the spouse ever regularly 
smoked hand-rolled agareties, agars or a pipe 
during the marriage For second or subsequent 
marriages, questions related to the first marriage to 


give the longest blent interval between exposure 
and disease onset The patients were also asked to 
quantify, according to a four-point scale (a lot, 
average, a little, not at all), the extent to which they 
were regularly exposed to tobacco smoke from 
other people prior to coming into hospital in 4 
situations: at home, at work; during daily travel; 
dunng leisure time In the mam questionnaire, 
detailed questions were asked on smoking habits 
and on a whole range of possible confounding 
variables 

Folio*-up study of spouses of non-smok i/ig hospital 
in-patients 

From the hospital study there were 56 lung cancer 
eases who reported being lifelong non-smokers, 
who were married at the time of interview and who 
were not known to have been married previously 
In a follow-up to the main study, an attempt was 
made to interview the spouses of these 56 cases and 
also the spouses of Iwo life-long nonsmoking 
controls for each case, individually matched for sex. 
marital status and 10-year age group and. as far as 
possible, hospital Where multiple potential controls 
in the same hospital were available, those 
interviewed nearest in time to the case were 
selected Where suitable controls in the same 
hospital were not available, those in the nearest 
hospital were chosen. 

Because names and addresses of the patients were 
not recorded in the hospital study, it was necessary 
lo go back to the hospital both to obtain this 
information and also to get permission to interview 
their spouses Following some refusals both by the 
hospital and by the spouses, successful interviews 
were obtained from spouses of 34 eases (10 wives 
and 24 husbands) and 80 controls (26 wives and 54 
husbands) whose condition was definitely or 
probably not related to smoking.. 

Interviewing was carried out between July 1982 
and August 1983 The spouses were asked about 
their consumption of manufactured cigarettes, 
cigars and pipes (a) nowadays, (b) during the year 
of admission of the patient or (c) maximum during 
the whole of the marriage The spouses were not 
asked about the smoking habits of the index 
patient The spouses were also asked questions on 
age. occupation, social class and a range of other 
potential confounding factors. 

Statistical methods 

The statistical methods are based on classical 
procedures for analysts of grouped data derived 
from ease-control studies (Breslow & Day, 1980) 
In genera!; the material has been examined as a 
2 * A * 5 table, with A representing the levels of the 
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risk factor of interest and 5 the number of strata 
used to talc account of potential confoundcrs 
Results presented are for the combined strata and 
ahow the relative nsk <Mantel-Haenszel estimate) 
together with the significance of its difference from 
a base leveli(nsk 10). and/or the dose-related trend 
In analyses *of the data collected in hospital, 
companions arc made between cases with a 
particular index disease and all the controls with 
diseases definitely or probably not related to 
smoking Six simple indices of passive smoke 
exposure were considered in these biter analyses. 
CO—(*v) exposure at home, at work, during travel, 
during leisure, (v) spouse smoking manufactured 
cigarettes in the last 12 months, and (vi) spouse 
smoking manufactured cigarettes in the whole of 
the marriage Bases for (n) arc reduced as nol all 
patients worked In addition, a combined index of 
passive smoke exposure was calculated by the 
unweighted sum of the four individual exposure 
indices (iH» v K counting *not at all' as 0. •link’ as 
I, ‘average* as 2 and *a lot* as 3 

Reaohs 

Lung cancer 

The follow-up study concerned 56 lung cancer cases 
and M2 matched controls who reported never 


having smoked in their hospital interview Of these, 
there were 47 eases (15 male and 32 female) and 96 
controls (30 male and 66 female) for whom some 
information on smoking habits of their spouses was 
available Of these 143 patients, information on 
spouse smoking was available both from the spouse 
and from the patient for 59 (41%); from the spouse 
only for 55 (38%) and from the patient only for 29 
(20%) Table II shows the estimated age-adjusted 
relative risk of lung cancer in relation to spouse 
smoking during the whole of the marriage, by sex. 
source of data, and penod of smoking None of the 
9 relative risks shown in the table arc statistically 
significant. When data for both sexes and both 
sources arc considered, the estimated relative risks 
in relation to spouse smoking arc close to I (1.11) 
For individual sexes or sources, where numbers of 
cases and controls are smaller, relative risks vary 
more from unity, but no consistent paitcrn is 
evident. Similar conclusions were reached; when 
analyses were based on smoking during the year of 
hospital interview. Here, the overall relative risk 
was again close to I (0.93 with limits 0.41-2.09): 

Table III summarises concordance between 
spouse's manufactured cigarette smoking habits as 
reported directly and indirectly for the 59 patients 
with data from both sources Discrepancies were 
seen for 9 spouses (15%) in respect of smoking at 
some time during marriage and in the ease of 2 


TsWe II Relationship between spouse's manufactured cigarette smoking during 
the whole of the marriage and nsi of lung cancer among lifelong non-smokers 
(Standardised for age) 


Se x of 
pattern 

Spouse did 
mm smoke 

Spouse smoked 

Brian re enk 
(9S\ imutt) 

Cases 

Control? 

Cases Control? 

Based on interne** of the spouse in foHtm-up study (77 4 patten ts) 

Malt 

5 

13 

5 

13 

1.0110 23-4 41). 

Female 

5 

16 

19 

38 

I.60t0 44-5 78) 

Combined 

10 

29 

24 

SI 

0)1030-3414 

Based on internm- s of iV index patient 

m hospital (M 

pot tents) 


Male 

7 

15 

5 

7 

1.53(0 37-6 34) 

Female 

9 

17 

1 

20 

0 75(0 24-240) 

Combined 

16 

32 

13 

27 

MXH04)-244) 

Based on h*ttk softer* mformattem {/4J patterns)* 



Male 

7 

16 

1 

14 

IJCX0 38-4.39) 

Female 

10 

21 

22 

45 

1^X0 37-2 71) 

Combined 

17 

37 ‘ 

30 

59 

l.t 1(0.51-2.39) 


*Onl> controls included m follow-up study considered. *tn this analysis the 
spouse was counted as a smoker if reported to be so other directly, by the spouse 
during follow-up interview, or. indirectly, by the patient m hospital Note that the 
59 patients for whom information on spouse smoking was available from both 
sources are tnduded in all 3 analyses. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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TabU 111 Concordance between spouses manufactured cigarette smoking habits as reported 
9 directly and indirectly 


Sex of pattern fetus control status 


Male 


Female 



Cases 

Controls 

Cases 

Controls 

Toro/ 

Spouse a smoker sometime m 
marruge according »o 

Subject and spouse 

3 

6 

5 

13 

26 

Only subject 

I 

0 

0 

3 

4 

Only spouse 

1 

1 

3 

0 

5 

Neither 

3 

11 

1 

9 

24 

% subject/spouse agreement 

71% 

*7. 

67% 

8*% 

85% 

Spouse a smoker during year of 
hospital interview according lo 
Subject and spouse 

I 

6 

2 

4 

13 

Only subject 

0 

0 

0 

1 

1 

Only spouse 

1 

0 

0 

0 

1 

Neither 

5 

12 

7 

20 

44 

% subject/spouse agreement 86% 

W7. 

100% 

100% 

96% 

*7% 


spouses (3%) in respect of smoking during: ihc year 
of hospital interview There was no consistent 
pattern in lhe direction of discrepancy . 

Table IV summarises the results of analyses 
carried out relating 7 indices of passive smoke 
exposure recorded in the hospital interviews lo risk 
of lung cancer among lifelong non-smokers. Here 
the controls used for comparison arc all never 
smoking patients with diseases classified as 
definitely or probably not associated with smoking 
who completed the passive smoking questionnaire. 

Overall the results showed no evidence of an 
effect of passive smoking on lung cancer incidence 
among lifelong non-smokers. In male patients, 
relative risks were increased for some of the indices 
but numbers of eases were small and none of the 
differences approached statistical significance. In 
females, where numbers of eases were larger, such 
trends as existed tended to be negative and indeed 
were marginally significantly negative (F<.0.05) for 
passive smoking during travel and during leisure. 
For the combined sexes no differences or trends 
were statistically significant at the 95% confidence 
level; such trends as existed lending lo be slightly 
negative. The relative risk in relation to the spouse 
smoking during the whole of the marriage was 
estimated to be 0.80 for the sexes combined, with 
95% confidence limits of 0.0 to 1.50 
Standardisation for working in a dusty yob. the 
variable apan from smoking found to have the 
strongest association with lung cancer risk in the 
analyses described in AWerson et of (19*5), did not 


affect the conclusion that passive smoking was not 
associated with risk of lung cancer among never 
smokers in our study 

Chronic bronchitis, ischaemic heart disease and stroke 

Analyses similar to that shown in Table IV for lung 
cancer were also carried out for chronic bronchitis, 
ischaemic heart disease and stroke Illustrative 
results for two of the indices arc presented in 
Table V. 

No significant relationship of any index of 
passive smoking to risk of the 3 diseases was seen. 
For the sexes combined, the relative risk in relation 
lo the spouse smoking during the whole of the 
marriage was 0*3 for chronic bronchitis (95% 
confidence limits 0.31-2.70). 103 for ischaemic 
heart disease (limits 0.65-1.62) and 0 90 for stroke 
(limits 0.53-1.52) For stroke there was, in both 
sexes, an approximate 2>fold increase in risk for 
patients with a combined passive smoke index that 
wav high (score of 5 to 12) compared with those 
where it was low (score of 0 or I) However, 
numbers of eases with a high score were k>w (14 
males and 7 females) and even for the sexes 
combined, the relative risk estimate of 2.18 was not 
statistically aignificant (bmiu 0.86-5.48); In 
interpreting this finding, it should be noted that 
active smoking was not found to be dearly related 
to stroke in the main study (Aldcrson et at.. 1985), 
rendering a two-fold increase in relation lo passive 
smoking 0 priori unlikely. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Tahir IV Relation ship between vinous indices of patttvt smoke cipmwre arkJ mi of lung cancer among bklong non- 
wnoiru (Handardned for age and. (oi spouse smoking. wheiher the marnjpe was ongtung or ended) 


fsuiur wrtnkc 


Mofr pattenn 



Femair pattern 

Sexn cnmht*r4 

expotyrr 

f«v\ 

Cfmtrnh 

A 

few 

Ctmtroh 

A 

few 

Coat roty 

A 

Ai home 

Not at all 

9 

101 

1 

21 

192 

1 

30 

293 

1 

Little 

2 

21 

122 

6 

65 

092 

8 

86 

098 

Averages lot 

1 

Rt 

Ml 

3 

61 

081 

6 

72 

086 

Al work 

Not at att 

3 

40 

1 

12 

113 

I 

15 

153 

1 

Link 

6 

29 

324 

3 

26 

1 IK 

9 

55 

182 

Average'a lot 
During travel 

1 

29 

046 

0 

19 

00 

1 

48 

019 

Not at all 

8 

101 

t 

28 

238 

1 

>6 

339 

« 

Little 

3 

16 

206 

2 

51 

033 

5 

67 

064 

Aver age/a lot 

0 

13 

0.00 

0 

13 

000 

Trend 
(negative) 
f <005 

0 

26 

000 

During leisure 

Not at all 

3 

45 

1 

15 

116 

I 

18 

161 

1 

Little 

4 

48 

M2 

14 

107 

105 

18 

155 

106 

Average,'* lot 

3 

39 

318 

2 

95 

018 

Trend 

(negative) 

r <005 

7 

134 

039 

Combined index* 

Score 0-1 

1 

27 

1 

to 

- 75 

» 

II 

102 

1 

Score 2-4 

7 

33 

434 

5 

61 

063 

12 

116 

108 

Score 5-12 2 13 

Spouse smoked man cigs in last 17 months 

320 

0 

21 

000 

2 

36 

0 50 

No 

to 

105 

t 

20 

193 

1 

30 

298 

1 

Yes 

Spouse smoked man 

2 

op in 

29 096 

whole of mamage 

II 

122 

076 

13 

V5I 

079 

No 

7 

93 

1 

13 

*9 

1 

20 

182 

1 

Yet 

5 

40 

247 

19 

229 

0 55 

24 

269 

080 


•Based on sum of 0*noi ai alt. I * little. 2 * average. 3■ a kn lor at home, at work, during travel] during Insure 


Disns&ion 

Over the past 4 years there has been considerable 
research interest in the relationship between passive 
smoking and risk of lung cancer in nonsmokers. 
White some studies have claimed a positive effect 
(Hirayama. 1981; Trichopoulos ft of.. 1981. Correa 
rt oi. I98.V Garfinkcl ft oi. 1985, Giflts ft oi. 
1984. Knoth rt oi . 1985). others (Buffler tt oi. 
1984. Chan. 1982; Garfmkel. 198l; Kabit and 
Wynder. I9M. Koo ft oi. 1984) have found no 
significant ;c!™r.sh:p. R:!:tnT risks of lung 
cancer for non-smoking women married to smokers 
compared to non-smoking women married to non* 
smokers range from somewhat over 2 m the 
Tnchopoulos and Coma studies to around 0.75 in 


the BufHer and Chan studies The weighted relative 
risk from these studies has been estimated by us as 
approximately 1.3. While there is. therefore, a 
tendency for a small positive aisrKiotion between 
passive smoking and lung cancer, recent reviews of 
these data (Lee. IVX4. Lehnen ft oi. 1984) have 
concluded that overall there is no reliable scientific 
tvidcnee of a causa) relationship between passive 
smoking and lung cancer. In these reviews a 
number of general points have been made. 

First, dosimetric studies have shown that, in 
cigarette <qui valent terms, passive smoking only 
results m a relatively small exposure to the non- 
smoker. Hugod ft oi. (1978). for example, showed 
that even under quite extreme conditions the time 
taken for a non-smoker to inhale the equivalent of 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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T»Wt V Relationship heiwrcn two indices of passive smoke eiposurt and nU of chronic bronchus ischaemic bean 
disease and stroke among liklbng non-smokers (standardised for age and. for spouse smoking, whether the mamagt was 

ongoing or ended) 


frwirr sm<*kc 


htaJr pot tents 


Female patterns 


Sexes comhtntd 


exfmtxyrr 

inJex/ieorl C«vr 

s Canirttls 8 

Cases 

Controls 

X 

Coxes 

Coni roil 

X 

Chrome hrnnrktirs 

Combined mdci* 

Score 0-1 

1 

27 1 

7 

75 

II 

8 

102 

1 

Score 2-4 

2 

55 083 

4 

61 

1105 

6 

116 

100 

Score 5-12 

1 

15 190 

1 

21 

(03 

2 

36 

1.30 

Spouse smoked man ap 
No 

in ’ 

1 

whole of mamagt 

93 1 

4 

89 

1 

12 

112 

1 

Yes 

1 

40 0.34 

13 

229 

1.22 

14 

269 

0.83 

/if hormte hr an rfivw 

Combined index* 

Score 0- < 

15 

27 f 

23 

75 

1 

38 

102 

1 

Score 2-4 

12 

5$ 043 

9 

61 

0.59 

21 

116 

052 

Score S- 12 

3 

IS 043 

4 

21 

0 81 

7 

36 

0.61 

Spouse smoked man op 
No 

in 

26 

whole of marriage 

93 I 

22 

89 

1 

48 

182 

I 

Yes 

15 

40 1.24 

55 

229 

093 

70 

269 

103 

Stroke 

Combined index* 

Score 0-1 

5 

27 1 

*9 

75 

1 

24 

102 

1 

Score 2-4 

to 

SS 1.34 

10 

61 

086 

20 

116 

097 

Score 5-12 

4 

15 177 

7 

21 

244 

II 

36 

2.18 

Spouse smoked man op 
No 

in 

18 

whole of marriage 

93 1 

19 

89 

1 

37 

182 

I 

Yes 

6 

40 084 

49 

229 

092 

55 

269 

090 


•Eased on sum of 0« not at all, I • tattle. 2 • average. 3 - a lot ter at home, at work, dunng travel; during Insure 


one cigarette would be 11 hour* as regards 
paniculate matter and 50 hours as regards nicotine. 
Similarly. Jarvis el at. (1985) have shown that the 
increase in salivary cot in me in relation to passive 
smoke exposure is less than 1% of that in relation 
to active smoke exposure. Extrapolating linearly 
from the 10-fold relative risk of lung cancer m 
relation to active smoking would therefore predict a 
relative risk in relation to passive smoking less than 
1.1, while a quadratic extrapolation, as suggested 
by Doll and Pcto (1978) would predict a lower risk 
gtill. The conflict between the dose and the claimed 
response is particularly dear for the results of 
Hirayama (1981) who found a similar effect on 
lung cancer for passive smoking as for active 
amoiing of 5 cigarettes a day. 

Second, all the studies suffer from weak exposure 
data, most studies only obtaining information on 
the spouse's smoking habits and none obtaining 
objective data by measurement of ambient levels of 
smoke constituents in the air of the home or 


workplace and/or of concentrations of constituents 
in body fluids. 

Third, no studies adequately ukc into account 
the possibility that mrsclassi Heat ion of active 
smokers as non-smokers may have consistently 
biased relative nsk estimates upward Active 
smokers have a high relative risk of lung cancer 
and spouses* smoking habits are positively 
correlated Because of this, it can be shown that if a 
relatively small proportion of smokers deny 
smoking, this results in an apparent elevation in 
risk of lung cancer in ‘non-smokers* married to 
smokers compared to *»on-smokers’ married to 
non-smokers, even when no true effect of passive 
smoking exists A demonstration that this source of 
bias is of real importance can be found in the study 
of Carfmkcl tt at. (1985) Based on unvalidated 
smoking data taken from hospital notes, a relative 
risk of Jimg cancer in relation to husband's 
smoking at home of 1.66 was calculated, with 
relative risks of at least 1.3 seen in relation to each 


»i 

t 



Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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* 


4 

1 


f 

9 


J 

I 

I 

•' 

I 

V 

0 

I 

# 

» 

J 

\ 

• 

I 

1 

i 

j 
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j 

*i 

r 


1 


\ 

m 

I 

i 

i 

r 

i 

$ 

♦ 


level of husband s cigarette smoking and in relation 
to husband s cigar and pipe smoking When 
additional sources of information on smoking 
habits were used, the overall relative risk was 
reduced lo a marginally significant 1.31 with an 
elevated risk onl> real!) discernible in relation to 
heavy cigarrftc smoking b> the husband Even here, 
it is notable that the elevation in risk was not 
evident when smoking data were obtained from the 
subject or her spouse directly, but was only evident 
when the data were obtained from the daughter or 
son or another informant, i.c from those people 
who were less likely to hove known the full 
smoking history. The lower relative risk may still 
Have arisen wholly or portly as a bias resulting 
from misclassificaiion of smoking habits 

Fourth, many of the studies are open to specific 
criticisms For example, the conclusion of Gillis et 
ml (1984) that male lung cancer deaths in »om 
smokers rose from 4 per 10.000 in those not 
exposed lo passive smoke to 13 per 10,000 in those 
who were exposed wav based on a total of only 6(!) 
deaths and was not statistically significant. Also the 
claim by Knoth et ml. (1983) of a relationship 
between passive smoking and lung cancer in non* 
smoking women was based simply on the 
observation that the proportion of female non¬ 
smoking lung cancer patients living together with a 
smoker exceeded the proportion of male smokers as 
reported in the previous microcensus, ignoring infer 
mho the fact that in many families women live with 
more than just their husbands 

In the present study no significant relationship or 
passive smoking to lung cancer incidence in lifelong 
non-smokers was seen, either in the analyses based 
on the information collected in hospital or in 
subsequent inquiry of the spouses or both It must 
be pointed out. however^ that the number of lung 
cancer patients who had never smoked was rather 
small so that, though our findings are consistent 
with passive smoking having no effect on lung 
cancer risk at all. they do not exclude the 
possibility of a small i increase in risk, though the 
upper 95% confidence limit of 1.50 for the estimate 
of 0.80 (Table IV) in relation lo the spouse 
smoking during the whole of the marriage is not 
consistent with some of the larger increases claimed 
by Hirayama (1981, 1984) Trichopoulos el ml. 
(1981. 1983) and Correa et ml (1983). 

Though the number of lung cancer patients who 
had never smoked is smalt; varying around 30-50 
depending on the analysis, this number is not very 
different from that reported in a number of other 
Studies, e.g the finding* of Correa et ml. (1985) 
were based on only 30. while those of Trichopoulos 
et ml. (1981). even when updated (Trichopoulos et 
ml.. 1983) were bused on only 77. The difficulty ©f 
obtaining an adequate sample size is underlined 


when one considers that in our study the 44 never 
smoking lung cancer patients who completed 
passive smoking questionnaires in hospital were 
extracted from • total of 792 lung cancer patients 
It would need a very large research effort to 
increase precision substantially, and even then one 
would have to take care that the magnitude of any 
biases did not exceed the magnitude of the cfTccl 
one was looking for. 

The two major prospective studies which have 
so far reported findings on passive smoking 
(Hirayama. 1981; Garfmkcl. 1981) were not 
•dually designed to investigate this issue and. as a 
result; could only use spouse's smoking as an index 
of exposure Our study, on the other hand, though 
not able to monitor exposure objectively, as would 
have been preferable, was able to look at passive 
smoking in a wider context, by asking about the 
extent of exposure at home, at work, during travel 
and at leisure Although the answers to these 
questions were subjective, and could have exhibited 
some bias, their inclusion perhaps allows greater 
confidence in the conclusions. 

It was interesting that, of the 39 patients for 
whom spouse's cigarette smoking habits were 
obtained from both the spouse and the patients, 
there were 9 (15%) patients for whom there was 
disagreement as to whether the spouse had been a 
smoker ai some time during the marriage It seems 
reasonable lo suppose that some of these were in 
fact smokers and may have been erroneously 
classified as non-smokers had only one source of 
information been used It was also noteworthy that 
there was quite a strong correlation in our study 
between active and passive smoking As illustrated 
in Table VI. current smokers were considerably 
more likely (o be exposed to passive smoke 
exposure at home (from sources other than their 
own cigarettes) than were never or ex-smokers As 
noted above, this correlation, coupled with some 
misclasstration of smokers as non-smokers, may 
spuriously inflate the estimate of risk related to 
passive smoking It it important to carry out 
further studies to obtain more accurate information 
on reliability of statements about smoking habits 
because of this possibility or bias. 

Lillie other evidence is available concerning the 
relationship between passive smoking and risk of 
the other smoking-associated diseases in (adult) 
non-smokers and much of this is open to criticism 
In his original paper. Hirayama (1981) presented 
relative risks of death for various diseases for non¬ 
smoking women according to the husband's 
smoking habits Based on a total of 66 deaths, a 
slight positive trend for emphysema and asthma 
was not significant, while, based on a total of 406 
deaths, no indication of a trend at alt was teen for 
ischaemic heart disease In a Uict paper, based on 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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Table VI Relative nddv of having jv»w*t smoke eiposurt ai Nome according »o 
pulienlv o*n manufactured cgjretie smoking haKitv (iUndardi^cd for ape base - 
combined class 1 and 2 controls) 


Own kohtts 

Rclonrr odtk (95*. 

rrmfidrrxe hmtu) 

Molr 

FrmaJr 

Never 

\ 

1 

F.i 

1.25(0 86- I.Rl) 

l.26<0 86-1.85) 

Current 

A0f>l2 6?-5.9K> 

2 51(1.740 6?) 

Oii-iquarcd for trend |2df) 

57 81 

25 34 

r 

<000! 

<0001 


only a further 88 ischaemic heart disease deaths. 
Hirayama (1984) reported a shghl positive trend in 
risk, but this was not statistically significant. 
Garland rt uf (1985). in a small prospective study, 
reported a 15-fold higher risk of ischaemic heart 
disease in non-smoking Californian women whose 
husbands were current or former smokers 
compared with those whose husbands were never 
smokers, but this enormous and implausible relative 
risk was only significant at the 90 c « confidence 
level and had very wide confidence limns, being 
based on only 2 deaths in women whose husbands 
were current smokers. Sandler rt ut (1985). in a 
case-control study carried out in North Carolina, 
reported a strong relationship between risk of 
cancer of all sites and passive smoking This study 
has been criticised by Lee (1985) who notes that it 
is basically implausible that passive smoking should 
increase risk of cancers not associated with active 
smoking Lee also criticised the method of analysis, 
showing that no association with cancer risk would 
be found if a more standard method of analysis 
was used Vandcrbrouckc rt at (1984). based on a 
25 year follow-up of 1.070 Amsterdam married 
couples, recently reported that passive smoking was 
associated with some decrease in tout mortality. 

There is evidence indicating that young children 
whose parents smoke have an excess incidence of 
respiratory symptoms and some reduction in 
pulmonary function. Reviewing this evidence. Lee 
(1984) noted that the interpretation of the 
association is fraught with difTicuttics and that 
other possible explanations. including social class 
related factors, parental ncgclcl. nutrition, cross- 
infection and dar»r*g pregnancy, had not 

been taken into account adequately, so that a 
causal effect of passive smokmg could not be 
inferred The relevance of these findings to chronic 
bronchitis or other diseases in adults is in any case 
not clear. 

Our analyses showed no significant effect of 


passive smoking on lifelong non-smokers as regards 
nsk of chronic bronchitis, ischaemic heart disease 
or stroke. In all the analyses relating the various 
indices of passive smoke exposure to these diseases, 
no significant differences were seen and slight 
decreases in nsk were as common as slight 
increases 

Whilp more data would be desirable for these 
diseases, lung cancer continues lo be the mayor 
smoking associated disease for which passive 
smoking comes under suspicion, Since all the 
difficulties of carrying out good research have 
clearly still nol ycl been overcome, further research 
is certainly needed Our findings appear consistent 
with the general view, based on all the available 
evidence, that any effect of passive smoking on nsk 
of lung cancer or other smoking-associated diseases 
is at most quite small, if tl exists at all! The marked 
increases in risk noted in some studies are more 
likely to be a result of bias in the study design than 
of a true effect of passive smoking 


Any views expressed in this paper are those of the authors 
and nol of any other person or company. 
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Brownson, R.C., Reif, J.S., Keefe, T.J., Ferguson, S.W. 
and Pritzl, J.A., "Risk Factors for Adenocarcinoma of 
the Lung," American Journal of Epidemiology 125(1): 25- 
34, 1987. ~ 

Microscopically confirmed pulmonary adenocarcinoma cases 
and controls (group-matched for age and sex) were examined in this 
Denver, CO case-control study. A total of 102 cases and 131 
controls were included; 50 cases and 65 controls were male, 52 
cases and 66 controls were female. Cases were located through the 
Colorado Central Cancer Registry; controls were individuals with 
cancer at other sites. Proxy interviews were conducted for 68.6% 
of cases and 38.9% of controls. The study's focus was the 
evaluation of the roles of smoking, "passive smoking," occupation, 
air pollution and socioeconomic status in the etiology of 
adenocarcinoma. 

Exposure estimates were spousal smoking status and number 
of hours per day spent in the presence of a smoker. For the former, 
RRs of 1.40 (95% Cl 0.66-2.14) for males and 1.54 (95% Cl 0.72- 
2.35) for females were reported; for the latter, reported RRs were 
1.01 (95% Cl 0.42-2.41) for males and 2.42 (95% Cl 0.94-6.22) for 
females. The authors claimed that their data suggested a 
statistically significant trend for the number of hours/day "passive 
smoke exposure" in females; the lowest exposure category was 0-3 
hours/day. 


Potential confounding factors of income and : occupation 
were included in a multiple logistic regression analysis. 
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RISK FACTORS FOR ADENOCARCINOMA OF THE LUNG 

ROSS C. BROWNSON , 13 JOHN S. REIF , 1 THOMAS J; KEEFE , 1 STANLEY W FERGUSON , 3 and 

JANE A. PRITZL 3 

Brownson, R. C. (DopL of Microbiology and Environmental Haafth, Colorado 
State U., Fort Collin*, CO 60523), J. S. Rail, T. J. Kaafa, S. W. Ferguson, and J. A. 

Prrtzt. Risk factor* for adenocarcinoma of the lung. Am J EpkbmM 1967; 125:25- 
34. 

The relation between various risk factors and adenocarcinoma of the lung was 
evaluated in a case-control study. Subjects were selected from the Colorado 
Central Cancer Registry from 1979-1952 in the Denver metropolrtan area. A total 
of 102 (50 mates and 52 females) adenocarcinoma case interviews and 131 (65 
males and 66 females) control interviews were completed. The control group 
consisted of persons with cancers of the colon and bone marrow. The risk 
estimates associated with cigarette smoking were significantly elevated among 
males (odds ratio (OR) = 4.49) and females (OR = 3.95) and were found to 
Increase significantly (p < 0.01) with increasing levels of cigarette smoking for 
both males and females. For adenocarcinoma in females, the age- and smoking- 
adjusted odds ratios at different levels of passive smoke exposure followed an 
increasing overall trend (p = 0.05). After additional adjustment for potential 
confounders, prior cigarette use remained the most significant predictor of risk 
of adenocarcinoma among males and females. Analysis restricted to nonsmoking 
females revealed a risk of adenocarcinoma of 1.66 (95% confidence interval (Cl) 
s 0.39-2.97) for passive smoke exposure of four or more hours per day. Neither 
sex showed significantly eievatsd risk for occupational exposures, although 
males bordered on significance (OR = 2.23, 95% Cl = 0.97-5.12). The results 
suggest the need to develop cell type-specific etidogic hypotheses. 

sir pollution; lung neoplasms; tobacco smoke pollution 


Recent evidence indicates that lung can¬ 
cer may encompass several morphologically 
and clinically distinct diseases (1, 2). In 
industrialized western nations, incidence 
rates are highest for squamous cell carci¬ 
noma, followed by adenocarcinoma (3, 4). 
The relation between squamous cell and 
•mall cell carcinomas and cigarette smok¬ 


ing is well-established, but the relation be¬ 
tween adenocarcinoma and cigarette smok¬ 
ing is less clear (3; 5, 6), 

Adenocarcinoma is the most frequently 
diagnosed form of lung cancer in the United 
States among women and nonsmokers (3, 
7). In a series of nearly 30,000 cases of 
primary lung cancer, 22 per cent were spec* 
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ified as adenocarcinoma among males,comi- 
pared with 37 per cent among females (8), 
The role of occupational exposures in the 
etiolbgy of adenocarcinoma remains incon¬ 
clusive (9, 10). Recently, a disproportionate 
increase in the incidence of adenocarci¬ 
noma has been noted in the United States 
(5). The changing histologic patterns of 
long cancer incidence may be due to a 
change in diagnostic practices and classifi¬ 
cation or to increasing exposure to environ¬ 
mental carcinogens. 

The present investigation was designed 
to evaluate the role of smoking, passive 
smoking, occupation, community air pol¬ 
lution, and socioeconomic status in the 
etiology of adenocarcinoma of the lung. A 
case-control study was conducted to pro¬ 
vide additional data concerning the relation 
between exposure variables and this infre¬ 
quently studied and poorly understood 
form of lung cancer. 

Materials and methods 

Cases and controls were identified 
through the population-based Colorado 
Central Cancer Registry maintained by the 
Colorado Department of Health. For the 
years and counties included, reporting was 
essentially complete. All diagnoses were 
microscopically confirmed and classified 
according to histologic type. Study partici¬ 
pants were required to have resided in the 
Denver metropolitan area for at least six 
months prior to cancer diagnosis in order 
to reduce migration bias. 

Case selection 

A total of 149 eligible cases of adenocar¬ 
cinoma (International Classification of Dis¬ 
eases (ICD) code 163) were identified in the 
five-county Denver metropolitan area from 
1979-1982. Selection was restricted to 
white males and white females. These ad¬ 
enocarcinoma cases were stratified by age 
and sex. Of the 149 eligible cases, 31 could 
not be located, 15 refused to be interviewed, 
and one did not qualify. A total of 102 case 
interviews (50 males and 52 females) were 
completed. The mean ages for male and 


female cases were 64.9 and 66.3 years, re¬ 
spectively: 


Control selection 

Controls were chosen from persons in the 
Colorado Central Cancer Registry who had: 
cancer of sites considered to be unrelated! 
to cigarette smoking, Specifically, persons 
with cancers of the colon (:ICD code 153)' 
and bone marrow (ICD code 169) diagnosed! 
from 1979-1982 were chosen as controls 
and group-matched to adenocarcinoma 
cases according to age and sex. Matching 
was done at the group level so that the 
maximum number of cases and controls 
could be used in the analyses. Only whites 
were included in the study, and at least one 
control was required for each case within 
each age and sex stratum. 

A total of 169 eligible controls were iden¬ 
tified. Of these, 24 could not be located, 13 
refused to be interviewed, and one did not 
qualify. A total of 131 usable interviews (65 
males and 66 females) were completed. 
Among controls, 80 were colon cancer pa¬ 
tients, and 51 were diagnosed with leuke¬ 
mia. The mean ages for male and female 
controls were 65.2 and 68.2 years, respec¬ 
tively. 


Data collection and analyses 

Epidemiologic data were collected by per¬ 
sonal interview. The interviewer was un¬ 
aware of whether the patient was a case or 
a control. A higher percentage of the inter¬ 
views in the case group (68.6 per cent) than 
in the control group (38.9 per cent) were 
completed by a relative or a friendi Among 
the 70 nonsurviving cases, 56 interviews 
were completed with a spouse, seven inter¬ 
views with a child, six with a sibling, and 
one with a close friend. For the 51 deceased 
controls, information was obtained from 42 
spouses, six children, two siblings, and one 
close friend. 

Socioeconomic status was assessed by ex¬ 
amining two variables, education and in^ 
come. Educational level was characterized 
by the highest grade of formal education 
completed. Gross income was ascertained 
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for the previous year, or in case of retirees, 
for the year prior to retirement. 

Smoking history was characterized for 
cigarettes, cigars, or pipefuls in terms of 
pack-years of exposure. Passive smoking 
data were analyzed as a dichotomous vari¬ 
able based on the smoking status of the 
patient’s spouse and as a stratified variable 
based on the hours per day that the subject 
was in the presence of persons who were 
smoking. 

Occupational data were analyzed accord¬ 
ing to industrial category, occupational cat¬ 
egory, and a self-assessment of the expo* 
sure of the respondent to known lung 
carcinogens in the workplace. Those indus¬ 
tries and occupations known to be associ¬ 
ated with an elevated risk for lung cancer 
were coded and multiplied by the number 
of years in each category to estimate expo¬ 
sure over time (11-13). In addition, each 
subject was shown a list of 12 groups of 
materials known to be lung carcinogens and 
was asked whether he or she had been 
exposed to the substances during a partic¬ 
ular occupation. Pulmonary carcinogens 
included materials such as asbestos, chro¬ 
mium, nickel, uranium ore, and mustard 
gas. Positive responses were coded as inte¬ 
gers and summedi 

An index of exposure to community air 
pollution was developed based on estimated 
levels of total suspended particulates per 
census tract and the years of residence in 
each census tract (14). Total suspended 
particulate air pollution, which contains a 
benzene soluble fraction, was used as an 
indicator of polycyclic hydrocarbon (e g., 
benzo[a]pyrene) levels. The total sus¬ 
pended particulate data were stratified into 
10 air pollution exposure subgroups, and 
each census tract within the Denver area 
was assigned to a subgroup. The residence 
code consisted of years at each residence 
multiplied by the corresponding total sus¬ 
pended paniculate exposure subgroup. 

In the first set of analyses, stratified con¬ 
tingency tables were constructed to adjust 
for age and smoking for the primary risk 
factors (15-17). Odds ratios for each level 


of exposure were calculated by Miettinen’s 
standardized rate technique which controls 
for confounding factors (18). All analyses 
included adjustment for age based on the 
categories 30-49, 50-59, 60-09, 70-79, and 
80-99 years. An extension of the Mantel- 
Haenszel procedure was used to statisti¬ 
cally evaluate overall trends in the propor¬ 
tion of cases according to level of exposure 
to risk factors (19, 20). 

Multiple logistic regression was used to 
obtain: maximum likelihood point and in¬ 
terval estimates of the odds ratio, as well 
as to control for the effects of various con¬ 
founding risk factors (21-23). The most 
significant predictors, based on the Mantel- 
Haenszel results, were included in the lo¬ 
gistic model. The dependent variable in 
these analyses was lung adenocarcinoma 
(case (coded as 1) or control (coded as 0)). 
Independent variables were entered in in¬ 
tervals, as recommended by Schlesselman 
(24). In order to identify the potential con¬ 
founding effect of the induction period of 
cancer, the exposure of each case or control 
to ambient air pollutants and industrial 
carcinogens was analyzed in two ways: 1) 
the entire residence and work history of 
each person was included, and 2) only ex¬ 
posures that took place 10 or more years 
prior to the time of diagnosis were consid¬ 
ered The analyses were completed both for 
all subjects and for primary respondents 
only, to assess the validity of the surrogate 
interview data. A multiple logistic regres¬ 
sion model was also constructed for non¬ 
smoking female cases and controls. 

Results 

For both males and females, the age- 
standardized odds ratios were found to in¬ 
crease significantly (p < 0.01) with increas¬ 
ing levels of prior cigarette use (table 1). 
The age-adjusted odds ratio for prior ciga¬ 
rette use among males was 4.49 (95 per cent 
confidence interval (Cl) - 1.44-13.98). 
Among females, the risk due to cigarette 
smoking was 3.95 (95 per cent Cl *= 1.76- 
8.80)., For adenocarcinoma in females, the 
age- and smoking-adjusted odds ratios at 
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Table 1 


Adjusted odds ratios (OR).and trend tests for adenocarcinoma of'ttie lung according to level of cigarette use and 
passive smoke exposure, metropolitan Denver CO 1979-1982 




Males 



Females 


Factor 

No of 

CUM 

No of 
controls 

OR* 

No of 

cases 

No, of 
controls 

OR 

Prior: cigarette use 
(pack-years) 

0 

4 

19 

1.00 

19 

47 

1.00 

1-39 

14 

19 

4.06 

to 

13 

1.68 

>40 

Trend (p valiie) 

32 

27, 

7.68 
(C001) 

23 

6 

14:80 
«0 Oil) 

Passive smoke exposure 
(hours/,day) 

0-3 

16 

28 

liOO 

29 

53 

1.00 

4-7 

19 

24 

1.76 

11 

8 

3,06 

>8 

Trend (p value) 

15 

13 

2.68 

<0.46) 

12 

5 

2:33' 

(0.05) 


• Odds ratio for prior cigarette use adjusted for age; odds ratio for paissive smoke exposure adjusted for age 
and smoking. 


different tevels of passive smoke exposure 
followed an overall trend, statistically sig¬ 
nificant at the 0.05 level The age- and 
smoking-adjusted odds ratio for passive 
smoke exposure (using 0-3 hours per day 
as the reference level) was 1.01 (95 per cent 
Cl = 0.42-2.41) among males. The corre¬ 
sponding risk for females was 2.42 (95 per 
cent Cl = 0.94-6.22). Odds ratios for pas¬ 
sive smoke exposure were also calculated 
on a yes/no basis for the regular smoking 
history of the patient’s spouse. The aden¬ 
ocarcinoma risk from smoking by the 
spouse was not significant for males (odds 
ratio (OR) = 1.40, 95 per cent Cl = 0.66- 
2.14) or females (OR - 1.54, 95 per cent Cl 
* 0.72-2.35). 

The odds ratios and their 95 per cent 
confidence intervals for education lfcvel in¬ 
come, community air pollution exposure 
history, and occupational exposures are 
presented in table 2. The lowest level of 
each variable was used as the reference 
category. Both education and income 
showed inverse trends with adenocarci¬ 
noma risk. Among- males, annual' income 
approached statistical significance with an 
odds ratio of 0.47 (95 per cent Cl = 0.19- 
1.19). No significant risks in the age- and 
smoking-adjusted odds ratios were shown 


for mates or females according to their air 
pollution exposure history'. No difference 
was noted regardless of whether the entire 
residence history of the patient or only the 
residence history- 10 or more years prior to 
cancer diagnosis was used in the analysis. 
Of the occupational variables (industrial 
category, occupational category, or self-re¬ 
ported exposure to liing carcinogens); only 
occupational exposures for males bordered 
on significance (OR = 2.23, 95 per cent Cl 
= 0.97-5.12). 

The multiple logistic regression risk es¬ 
timates for income, occupation, pack-years 
of cigarette use, and passive smoke expo¬ 
sure are shown in table 3. For both sexes 
combined, annual income showed an in¬ 
verse association with adenocarcinoma risk 
after adjustment for other risk factors (OR 
= 0.85 , 95 per cent Cl = 0.72-0.98). A 
positive association between pack-years of 
cigarette use and cancer risk was found for 
males, females, and both sexes combined. 
The largest risk for adenocarcinoma asso¬ 
ciated with passive smoking was shown for 
females at the exposure level of 4-7 hours 
per day (OR * 1.91, 95 per cent Cl = 0.78- 
3.03). The first-order interaction of pack- 
years of smoking and passive smoking was 
examined and found to be nonsignificant. 


rc 
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Table 2 


Adjusted odds ratios (OR) and 95% confidence intervals (Cl) for adenocarcinoma of the Lung according to 
education, income, air pollution residence history, and occupation, metropolitan Denver, CO, 1979-1982 


Factor 


Malts 



Females 


n 

OR* 

95 V Cl 

n 

OR 

95£ Cl 


Education level 







(highest grade) 

0-8 

25 

1.00 


17' 

1.00 


9 -17 

Annual income (thousands of dollars) + 

90 

0,59 

0.23-1.54 

101 

0.73 

0.23-2.31 

<$15,000 

25 

1.00 


37 

1.00 


all 5.000' 

Residence history (exposure-years)} 

86 

0.47 

0.19-1.19 

78 

0.71 

0.28-1.85 

0-99 

26 

1.00 


31 

1.00 


aioo 1 

Occupation (exposure-years)§ 

89 

1.66: 

0.66-4,19 

87 

1.51 

0,58-3.96 

0 

76 

1.00 


112 

1.00 


ai 

39 

2:23: 

0.97-5.12 

6 

0.59 

0.09-3.51 


• Odds ratio adjusted for age and smoking 

♦ Missing values. 

X The product of years at each residence ar yd the corresponding total suspended paniculate exposure 
subgroup 

| Occupations at high risk for lung cancer multiplied by the number of years in each category 


Table 3 

Multiple logistic regression odds ratios (OR) and 95% confidence intervals (Cl) for adenocarcinoma of, the lung 
according to income, occupation, cigarette use, and passive smoke exposure, metropolitan Denver, CO, 

1979-1982 


All subject* Male* Females 


Factor 

n 

OR' 

95V Cl 

n 

OR 

95V Cl 

n 

OR 

95V C! 

Income 

233 

0.85 

0.72-0.98 

115 

0.85 

0.66-1.03 

118 

0.84 

0.64-1.03 

Occupation 

Pack-years 

233 

1.00 

0.96-1.04 

115 

1.00 

0.97-1.04 

118 

0.94 

0.51-1.37' 

0 

89 

1.00 


23 

1.00 


66 

1.00 


1-39 

56 

2.62 

1.82-3.41 

33 

3.74 

2.37-5.12 

23 

1.93 

0.88-2.99 

a40 

Passive smoking 

88 

5.81 

5.01-6.61 

59 

5.42 

4,13-6.71 

29 

9.58 

8.31-10.86 

(hours/day) 

0-3 

126 

1.00 


44 

1.00 


82 

1.00 


4-7, 

62 

1.24 

0.53-1.95 

43 

0.84 

0.00-1.80 

19 

1.91 

0.78-3.03 

as 

45 

1.37 

0.54-2.20 

28 

1.17 

0.10-2.24 

17 

1.21 

0.00-2.68 


* Odds ratio adjusted for age, potential confounding factors, and aex when appropriate. 


Logistic regression was conducted by us¬ 
ing only primary respondents. These re¬ 
sults were similar to those found when all 
respondents were included. Active smoking 
was the only risk factor significant at the 
0,05 level based on the analysis of primary 
respondents. The odds ratios for pack-years 
of smoking were consistently smaller for 
Primary respondents, whereas those for 
passive smoke exposure were larger when 
primary respondents were analyzed. 


The risk of adenocarcinoma due to pas¬ 
sive smoke exposure was examined among 
female nonsmokers (table 4). Nineteen fe¬ 
male nonsmoking cases were identified 
(36.5 per cent). Due to size limitations, 
passive smoking was divided into two cat¬ 
egories: 0-3 and four or more hours per day. 
An odds ratio of 1.68 (95 per cent Cl = 
0.39-2.97) was computed for the larger ex¬ 
posure category: after adjustment for age, 
income, and occupation. 
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Table 4 

Multiple logistic regression odds ratios (OR) and 95% 
confidence intervals (Cl) for adenocarcinoma of the 
lung according to income, occupation, and passive 
smoke exposure among female nonsmokers, 


metropolitan Denver. CO. 1979-1982 


Factor 

n 

OR- 

95** Cl 

Income 

66 

0.85 

0.60-1.11 

Occupation 

Passive smoking 

66 

0.004 


fhours/day) 

0-3 i 

66 

1.00 


>4 

10 

1.68 

0.39-2.97 


• Odds ratio adjusted for age and potential con* 
founding factors. 


Discussion 

Numerous case-control studies of lung 
cancer have been conducted over the past 
30 years. Few, however, have examined the 
data according to histologic type. There 
appears to be a general consensus that the 
various histologic types of lung cancer have 
a multifactorial etiology which includes cig¬ 
arette smoking and occupational and other 
environmental factors. 

Smoking is the major risk factor for most 
types of hmg cancer. In the-United-States? 
it is estimated thatlrigarette smokihfT^^ 
coi^g^u^,S^aj^wst^.8(fcperi‘ttfnt^f lung 
ctncer in males and 40 per cent in females 
(25). Several reports have suggested that 
smoking may not be the major risk factor 
for adenocarcinoma in certain populations 
(26-28). Among white males, the age- 
standardized relative risk estimates for 
lung adenocarcinoma according to prior 
cigarette use have ranged from less than 
one at low levels of smoking to about six at 
high levels of smoking (3, 29). Risk esti¬ 
mates of adenocarcinoma from smoking for 
females are commonly lower and vary 
widely among racial groups; for example, 
the relative risk estimates range from about 
one in Chinese women to four in Japanese 
women, and five in Hawaiian women (26, 
30). The risk of smoking and adenocarci¬ 
noma for white females is usually between 
one and three, although the risk of lung 
cancer by histologic type has been studied 


less frequently among females than among 
males (10, 30-32). 

The current study found significant risk 
estimates for adenocarcinoma associated 
with smoking of 4.49 for males and 3.95 for 
females. The age-standardized risk esti¬ 
mates at different levels of cigarette use 
showed significant trends (p < 0.01) for 
males and females, indicating that a dose;- 
response relation between smoking and ad¬ 
enocarcinoma was present. The risk esti¬ 
mates based on multiple logistic regression 
analyses for smoking were generally lower 
than the odds ratios calculated by the 
methods of Mantel and Haenszel (15) and 
Miettinen (17); since logistic regression al¬ 
lowed for adjustment for multiple factors. 

The risk estimates for smoking and ade¬ 
nocarcinoma found in this study and the 
presence of a dose-response relation were 
consistent with other studies (29, 31, 33). 

The effect of involuntary inhalation of J 
sidestream smoke (passive smoking) on 
lung cancer etiology is a controversial cur- J 
rent public health issue (34). Hirayama (35) i 
reported a significant relative risk for lung 
cancer of 2.08 among wives of heavy smok¬ 
ers. A study conducted among Greek 
women found relative risks of 2.4 and 3.4 
for wives of light and heavy smokers, re¬ 
spectively (36). A case-control study in 
Louisiana identified an increased risk for 
lung cancer among nonsmokers married to 
heavy smokers and for subjects whose 
mothers smoked (37). Garfinkel et al. (38) 
found an increased lung cancer risk for 
women whose husbands smoked 20 or more 
cigarettes per day. A recent study in Los 
Angeles found a slight increase in risk of 
adenocarcinoma among nonsmoking 
women exposed to passive smoke (39). Sev¬ 
eral other studies have failed to link passive 
smoke exposure to an increased risk of lung 
cancer (40-42). Prior studies that have 
evaluated passive smoking and lung cancer 
have differed in the index of passive smoke 
exposure, cell type, and degree of histologic 
verification (34). 

In the present study, indexes of passive 
smoke exposure were obtained in two ways: 
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1) by ascertaining the regular smoking his¬ 
tory’ of the spouse of each subject on a yes/ 
no basis; and 2) by determining the average 
hours per day that the subject was exposed 
to smoking (at home and at work). No 
significant risk estimates were shown when 
smoking by the spouse was considered as a 
dichotomous variable. When the data were 
stratified according to level of passive 
smoke exposure, a statistically significant 
trend in the risk estimates was shown for 
females Ip = 0.05) after adjustment for age 
and cigarette smoking. However, after ad¬ 
justment by logistic regression for age, in¬ 
come, occupation, and cigarette smoking, 
no significant adenocarcinoma risk for pas¬ 
sive smoke exposure was found among fe¬ 
males. 

The relatively large proportion of non- 
smoking female cases 138.5 per cent) 
observed in this study suggested the impor¬ 
tance of other risk factors in adenocarci¬ 
noma etiology?. A previous study found 19.5 
per cent nonsmokers among female ade¬ 
nocarcinoma cases (39). Our study demon¬ 
strated a slightly elevated risk among fe¬ 
male nonsmokers due to passive smoke 
exposure, consistent with the findings of 
Wu et al. (39). Deficiencies in passive 
smoking data in recent studies include: 1) 
no commonly established index of side- 
stream smoke exposure; 2) a lack of data 
on other indoor air pollutants such as ra¬ 
don; 3) the existence of a probable differ¬ 
ential in accuracy of obtaining passive 
smoke exposure histories between living 
and deceased subjects; 4 ) a lack of evidence 
of changes in the peripheral bronchial epi¬ 
thelium of nonsmokers exposed to side- 
stream smoke (40); and 5) insufficient 
numbers of nonsmoking lung cancer cases 
available for analyses. Despite these limi¬ 
tations, the relation between passive smok¬ 
ing and lung cancer deserves further inves¬ 
tigation. 

Although pollutants in the air have long 
been suspected to contribute to the etiology 
of lung cancer, epidemiologic evaluation 
has been hampered by difficulties in defin¬ 
ing and measuring air pollution and in eval¬ 


uating the effects of confounding variables 
such as smoking, occupation; and popula¬ 
tion mobility (43). A census tract analysis 
of lung cancer data, total suspended partic¬ 
ulate air pollution, and median* household 
income was reported previously for the 
Denver area (14). Our previous work 
showed a significant direct relation be¬ 
tween male lung cancer rates and total sus¬ 
pended particulate air pollution (p < 0.02). 
However, for both males and females, me¬ 
dian household income explained a larger 
percentage of the variation in lung cancer 
rates than did particulate air pollution. 

The data on residence history of cases 
and controls were analyzed to determine if 
differences in total suspended particulate 
air pollution exposure may have accounted 
for a portion of the adenocarcinoma inci¬ 
dence. There were only slight differences 
between cases and controls in mean or me¬ 
dian years of residence in metropolitan 
Denver. Residence history was defined in 
terms of exposure-years (years of exposure 
to high or low total suspended particulates) 
in order to define an index of exposure for 
each case and control. Although; in Denver, 
cases commonly experienced more expo¬ 
sure-years, no significant differences be¬ 
tween cases and controls were detected for 
males or females. Our data failed to show 
the presence of a large air pollution effect. 

Occupational exposures may be impor¬ 
tant risk factors for lung cancer (44-51). 
Prior studies of lung cancer have demon¬ 
strated an increased risk for exposure to 
substances such as asbestos, arsenic, nickel, 
radon daughters, diagnostic radiation, and 
fossil fuel combustion products (44). Incon¬ 
sistent findings have been reported regard¬ 
ing the importance of occupational factors 
in adenocarcinoma incidence (9,10). In this 
study, occupational risks for adenocarci¬ 
noma were examined in two ways: 1) an a 
priori listing of industries and occupations 
in which workers are at high risk for lung 
cancer was used to code the work history 
data from each case or control; and 2) each 
subject was asked if he or she was ever 
exposed to a list of known liing carcinogens 
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in the workplace. The exposures (indusr 
trial, occupational* or pulmonary carcino¬ 
gens) were cumulated over the lifetime of 
the subject, and the analysis was based on 
a classification of any or no previous ex¬ 
posure. Only high-risk occupational history 
showed a borderline significant risk for ad¬ 
enocarcinoma among mates after adjust¬ 
ment for age and smoking history. The 
occupational risk was smaller after multiple 
adjustment for age, income, cigarette smok¬ 
ing* and passive smoking. The relations 
between workplace exposures and adeno¬ 
carcinoma risk were unchanged regardless 
of whether the entire work history of the 
subject or only the work history 10 or more 
years prior to diagnosis was used. 

A difference in risk for lung cancer by 
social class has been observed whether 
measured primarily by occupation, income, 
or education (3). Part of the socioeconomic 
differential in lung cancer risk is due to 
smoking habits (52). In this study, educa¬ 
tion level and gross income were used as 
socioeconomic indicators. Income level 
showed a stronger association with adeno¬ 
carcinoma risk after controlling for age and 
smoking than did education. Since colon 
cancer is correlated with socioeconomic 
status (53), it is possible that the use of 
colon cancer patients as controls in this 
study magnified the observed inverse rela¬ 
tion between adenocarcinoma and income 
level. No statistically significant inverse 
association was noted in adenocarcinoma 
risk with respect to education level, al¬ 
though risk estimates were commonly lower 
at higher educational levels. 

The issue of dietary vitamin A and lung 
cancer risk was not addressed in this study. 
Evidence is accumulating that a deficiency 
in dietary vitamin A may result in a higher 
risk for lung cancer and that a higher intake 
of vitamin A and its provitamins has an 
apparent protective effect (28, 54-59). Diet 
may be less important in our study since 
recent data have suggested that the inverse 
relation between vitamin A intake and lung 
cancer is strong for squamous ceil and small 


cell carcinomas but not for adenocarcinoma 
(29, 58). 

This study used' a higher proportion of 
surrogate interviews for cases (68.6 per 
cent) than of surrogate interviews for con¬ 
trols (38.9 per cent). Several investigators 
have attempted to characterize the validity 
of information obtained from surrogate in¬ 
terviews (60-62). Pickle et al. (60) found 
that siblings were best able to describe 
events that occurred early in life, whereas 
spouses and offspring best recounted events 
during adult life. Other studies have found 
that bias may be introduced because of 
inaccurate work histories given by next of 
kin (61) and that spouses may provide ac¬ 
curate demographic information and a 
crude estimate of smoking, but details of 
employment history and diet may be of 
lower validity (62). To address this prob¬ 
lem, we conducted separate analyses for all 
respondents and for primary respondents. 
The results were highly comparable and 
indicated that some conclusions based on 
all respondents may have been conservative 
since adenocarcinoma risk estimates for 
passive smoking were commonly higher 
among primary respondents. 

In light of the changing histopathologic 
patterns of lung cancer, the findings of this 
and other recent studies suggest the need 
to consider the various lung cancer cell 
types as different diseases. Future research 
should emphasize accurate histologic typ¬ 
ing and the development of cell type- 
specific etiologic hypotheses, 
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ERRATA 


The Journal has been notified by Dr. Ross Brownson of some errors that went 
undetectedby his co-authors and himself in the "Materials and Methods" section of their 
recent article, "Risk Factors for Adenocarcinoma of the Lung” (Am J Epidemiol 
1987; 125:25-3-*>: The authors used the nomenclature of the International Classification 
of Diseases for Oncology ilCD-Ol Due to a typing error in the manuscript, the topography 
code they cite for adenocarcinoma of the lung. 163. is incorrect. The correct ICDT) code, 
and the one they usedi in the study, is 16'2. including morphology codes 81403, 82303, 
$2503. $2603. and $5503. The code that the authors cite for colon cancer 1153) is correct. 
For cancer of the bone marrow, the code more explicitly is 169.1 ( in the article, it is given 
as 169». The authors hope these oversights have caused no confusion to readers. 


The Journal regrets an error in the title of table 4 in the recently published article by 
Khoury et at. entitled Inbreeding and Prereproductive Mortality in the Old Order 
Amish. II. Genealogic Epidemiology of Prereproductive Mortality” Mm J Epidemiol 
1987:125:462-72). In technical editing, the title was incorrectly changed to read “Demo¬ 
graphic relative risk iRR) factors.. ” As correctly worded, the title in full should read: 
"Demographic risk factors for prereproductive mortality (before age 20 years) (PRM) in 
the Old Order Amish genealogy by year of birthT 
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Gao, Y. -T. , Blot, W. J. , Zheng, W. , Ershow, A.G., Hsu, 

C.W. , Levin, L.I., Zhang, R. and Fraumeni, J.F., "Lung 
Cancer Among Chinese Women," International Journal of 
Cancer 40: 604-609, 1987. 

The purpose of this case-control study was to explore 
the roles of a number of risk factors for adenocarcinoma among 
women in Shanghai; 672 female lung cancer patients and 735 
population-based controls were interviewed. Cases were newly- 
diagnosed women in the urban Shanghai population',* controls were 
randomly chosen within 5-year age strata from the general urban 
population. Approximately 81% of the cases were histologically 
verified. Apparently no proxies were used. The authors reported 
that cigarette smoking was a risk factor in Shanghai women. 

ETS exposure was assessed as whether the woman had ever 
lived with a smoker. For overall exposure during adulthood, the 
KR was 0.9 (95% Cl 0.6-1.4). For husband's smoking, the calculated 
RRs ranged from 1.1 to 1.7. None was statistically significant, 
although the value of 1.7, for living more than 4 0 years with a 
smoking husband, approached statistical significance (95% Cl 1.0- 
2.9). The authors claimed that there was a trend for increasing 
lung cancer risk with increasing years of living with a smoking 
husband. For overall exposure during childhood, the reported RR 
was 1.1 (95% Cl 0.7-1.7). 

Among life-long nonsmokers, numerous factors were reported 
to be associated with statistically significant or non-significant 
elevations in risk, including history of tuberculosis and other 
pre-existing lung diseases (RR = 1.2-2.0); hormonal factors (e.g., 
late menopause (RR = 1.3), decreasing menstrual cycle length (RR = 
1.6-2.9)); exposure to cooking oil vapors (e.g., numbers of meals 
cooked by stir frying or boiling (RR = 1.2-2.6), frequency of 
smokiness during cooking (RR as high as 2.8), frequency of eye 
irritation during cooking (RR as high as 2.6) ) ; and use of rapeseed 
oil (RR = 1.4). No association was found between increased 
consumption of carotene-rich foods and decreased risk, but overall 
dietary carotene levels are high in this population. 
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LUNG CANCER AMONG CHINESE WOMEN 

Yu-Tane Gao 1 . WilliamJ. Blot 1 . Wei Zheng!. Abby G. Ershcw 3 , Cheng Wen Hsu 3 . Lynn I Levin 3 . Rong Zhang' and 
Joseph F Frau mem. Jr . 2 

'Shanghai Cancer Institute. Shanghai* People's Republic of China; 2 National Cancer Institute, Bethesda, MD 20892, USA; and 
} Shanghai Chest Hospital. Shanghai, People s Republic of China. 


A case-control study involving intarvfews with 172 female 
lung cancer patients and 735 popuUbo tv based controls was 
conducted to investigate the high rates of lung cancer, notably 
adenocarcinoma, among women in Shanghai- Cigarette smok¬ 
ing was a strong risk factor, but accounted for only about one- 
fourth of all newly diagnosed cases of lung cancer. Most pa¬ 
tients. particularly with adenocarcinoma* were Iffe-kmg non- 
smokers. The risks of lung cancer were higher among women 
reporting tuberculosis and other pre-existing lung diseases. 
Hormonal factors were suggested by an increased risk associ¬ 
ated w»th Late menopause and by a gradient in the risk of 
adenocarcinoma with decreasing menstrual cycle length* with 
e 3-fold excess among women who had shorter cycles. Perhaps 
most intriguing were association* found between lung cancer 
and measures of exposure to cooking oil vapors. Risks in¬ 
creased with the numbers of meals cooked by either stir 
frying, deep frying or boUing; with the frequency of smokiness 
during cooking; and with the frequency of eye irritation dur¬ 
ing cooking. Use of rapeseed oil* whose volatiles following 
high-temperaturt cooking may be mutagenic, was also re¬ 
ported more often by the cancer patients. The findings thus 
confirm that factors other than smoking are responsible for 
the high risk of lung cancer among Chinese women and pro¬ 
vide clues for further research* inefedang the assessment of 
cooking practices. 

The age-adjusted annual lung cancer incidence rate among 
females m Shanghai during ihe 1970‘s and 1980*s has been 
about 20 per 100,000 population, one of the highest rates in 
China and in the world (National Cancer Control Office, 1980: 
Gao. 1982. Waterhouse et aJ., 1982: Shanghai Cancer Regis¬ 
try. 1983): Elevated lung cancer death rates have also been 
observed among Chinese women in other parts of the world, 
including Hong Kong (Rung et al., 1984; Koo et ai. 1985). 
Singapore (MacLennan et al.. 1977) and the United States 
(Fraumem and Mason. 1974: Hinds et al.,. 1981; Green and 
Brophv. 1982). The high rates of this cancer are surprising 
since few Chinese women smoke cigarettes (Deng and Gao, 
1985) Furthermore, in Shanghai (Zheng and Gao. 1986) and 
elsewhere, hospital records have indicated that most of the 
lung tumors are adenocarcinomas, a type of lung cancer less 
strongly related to smoking (Lubin and Blot, 1984); To explore 
reasons for the high rates of lung cancer among women in 
Shanghai, the Shanghai Cancer Institute, in collaboration with 
the US National Cancer Institute, carried out a population- 
based case-control investigation. Herein we report the results 
of this study, quantifying the role of smoking and evaluating a 
variety of suspected risk factors. 

MATERIAL AND METHODS 

All newly diagnosed cases of primary lung cancer (9th 
Revision ICD 162) during the 2-year period February 1984- 
February 1986 among female residents of urban Shanghai aged 
35-69 years were identified by a rapid reporting system for 
lung cancer established for this srudy. The system was built 
upon the existing Shanghai Cancer Registry, the oldest in 
China (Gao; 1982). Trained staff contacted medicals facilities 
in Shanghai to ascertain new cases, so that interviews could 
be rapidly scheduled (typically within;2 weeks of diagnosis) 
The staff reviewed; relevant medical records, abstracting data 


on the basis of diagnosis, histologic type, and the site of the 
tumor within the lung Two senior pathologists and 4 senior 
clinicians were appointed to review the diagnostic information 
from all I cases collected in the study, including X-ray films, 
cytologic and histologic slides. 

Female controls were randomly selected within 5-year age 
strata from the general population of the Shanghai urban area 
The number and age distribution of the controls were deter¬ 
mined in advance from the number and age distribution of 
lung cancer cases reported to the Shanghai Cancer Registry 
during the period 1980-81. The selection procedure involved 
randomly choosing a neighborhood committee from among 
the approximately 1,300 committees in urban Shanghai, then 
randomly choosing a household group within the committee 
and ascertaining from existing rosters the names of all females 
in the appropriate age range. Among these persons. 2 were 
randomly selected. If the first was absent during the period of 
srudy or could not be interviewed, the second was accepted as 
a control. Tables of random numbers were used in the random 
sampling. 

The cases and controls were interviewed by trained inter¬ 
viewers. A structured questionnaire was used to obtain infor¬ 
mation on demographic characteristics, exposure to tobacco; 
dietary and cooking practices, medical conditions, family his¬ 
tory of lung cancer, menstrual and reproductive factors, job 
history and other variables All completed questionnaires and 
medical abstracts were checked by a field supervisor, and the 
information was then abstracted on coding sheets for key¬ 
punching and computerization in the United States. 

Statistical analyses of the collected data were based on mul¬ 
tivariate techniques for case-control data (Breslow and Day. 
1980). Logistic regression anaJyses were used to estimate 
summary relative risks (RR) of lung cancer associated with 
various factors, after adjusting for age (<55. 55-59, 60-64. 
65-69), smoking (non-smoker; smoked less than 20 years or 
less than 10 cigarettes/day; smoked 20 or more years and 10- 
19 cigarettes/day; smoked 20 or more years and 20 or more 
cigarettes/day), education (no fonmaJ education, primary 
school, secondary school and higher) and other variables, and 
to evaluate statistical significance. Population attributable nsk 
(PAR) estimates for smoking, adjusted for age. were also 
derived (Whittemore, 1983). 


RESULTS 

A total of 765 lung cancer patients were identified during 
the 2-year period and interviews conducted with 672 (88%). 

We excluded the 93 patients who died, including 38 ascer- 
tamed by death certificate only. There were no patients who fv 
refused interview. Forty-three percent of the cases were diag- 
nosed by tissue biopsy. 38% by cytology, and 19% by repeated ro 
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table i- relative rjsks of lung cancer associated with number of cigarettes smoked per day and deration or smoking 

Number ofcipirmes 
wtkAkj per day 
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< 30 Years: 



>30 Year. 


Cftfce> 

Controls 

RR ! 

Cl 

Cist- 

Control. 

RR 

95". Cl 
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36 

45 

1.4 

0.9-2.2 

34 

29 

2 4 

K4-4. 1 

10- i 9 

19 

11 

2.6' 

1.2-5.7 

56 

33 

3.2 

2 0-5 1 

20- 

13 

2 

8 9 

2.0-40.2 

78 

10 

14 J 

7 1-28 0: 

1 Adjusted to* aft wd education 

Non-smokm Mt used u the reference group 






TABLE II - RELATIVE RISKS OF LUNG CANCER AMONG NON-SMOKING 

WOMEN associated wttw years lived with a smokjng husband 


Years lived w«h 
■nofcjnf husband 

Cm 

Controls 

RR' 

m o 

<20 

57 

99 

1.0 

_ 

20^29 

63 

93 

1.1 

0 7 - 1.8 

30-39 

78 

107 

1.3 

0 . 8-2 1 

>40 

48 

76 

1.7 

1 . 0 - 2.9 


'Adjusted for kft xnd education 


X-ray. films. Among the 542 interviewed eases pathologically 
or cytoIogicallV diagnosed, adenocarcinoma was the predomi¬ 
nant eelII type accounting for 61% of all cases. 22% were 
squamous carcinomas. 6% were oat-cell (or small-cell undif¬ 
ferentiated} cancers, and 11% were mixrures and other cell 
types. 

A total of 735 controls were interviewed Among these 71 
(9.7%) were “second” controls, chosen mainly because the 
firsti selected control had moved from the Shanghai urban area 
or was found! to be outside the eligible age range. The distri¬ 
butions by age. education and marital sums were generally 
similar between cases and controls. More controls than cases 
(32% vs. 20%). however, were m the oldest age group of 65- 
69 years, but all subsequent analyses were age-adjusted. 

Cigarette smoking 

Cigarette smoking was associated with a significantly in- 
creased>risk:oj3ung r caflCer^ev 3.5j£ of the lung 

efincer patien#Jcompf^,^ the controls) had ever 
smoked. There was a 3.Mold excess risk (95% Cl ■ 2.5- 
4.2) of lung cancer among smokers, but risks were higher for 
squamous-cell carcinoma (RR * 7.2, 95% Cl * 4.6-11.1) 
and oat-cell cancer (RR - 7.2. 95% Cl - 3.6-17.0) than for 
adenocarcinoma (RR = 1.5. 95% Cl * 1.0-2.1), The RR for 
all lung cancers combined tended to rise with increasing num¬ 
bers of cigarettes smoked per day and with increasing duration 
of smoking (Table I). The excess reached 14-fold for females 
who smoked 20 or more cigarettes per day for more than 30 
yeans. Similar trends existed for adenocarcinoma and for squa- 
mous/oai-cel] cancers, but the magnitude of the increase was 
considerably greater for the latter (not shown). 

We calculated population-attributable risk (PAR) estimates 
for smoking in each age group The PAR rose with age, from 
8% to 27% to 28% to 40% at ages <55 , 55-59, 60-64, and 
G5-69, respectively, primarily because the prevalence of 
smoking rose with age. In total, we estimated that 24% of all 
female lung cancers in Shanghai were due to smoking. 

Passive smoking 

No significant increase in risk was observed for overall 
exposure to environmental tobacco smoke during childhood 
rT-^rv 11 * 95%cim 0.7-1.7) or adult life (RR - 0.9, 95% 
N't - 0.6-1.4). For these calculations, exposure was said to 
°ccur if the subject had ever lived with a smoker. When 
exposure was defined in terms of husband's smoking, how¬ 


ever. lung cancer risks among non-smoking women tended to 
increase with the number of years a woman lived with a 
husband who smoked, the RR reaching 1.7 among those with 
40 or more compared to less than 20 years* exposure (Table 
D). The risk in this heavily exposed group was even higher 
(RR * 2.9, 95% Cl *= 1.0-8.9) for squamous- and oat-cell 
carcinoma. 

Previous lung diseases 

Since lung cancer in its early stages may be confused with 
other lung diseases, we excluded non-mallgnam lung diseases 
occurring within the 3 years preceding interview in evaluating 
the effect of pnor lung disease upon lung cancer nsk. Table 
III shows that previous tuberculosis, pneumonia and emphy¬ 
sema were significantly associated with lung cancer risk even 
after adjusting for smoking. Although some individuals re¬ 
ported having 2 or more of these diseases, the excesses for 
each persisted when those with multiple conditions were ex¬ 
cluded. Further analysis (not shown) indicated that the effect 
of tuberculosis was not related to the use of isoniazidi or 
streptomycin. While ruberculosis and pneumonia were related 
to both squamous/oat-cell carcinoma and adenocarcinoma ofi 
the lung, emphysema and chronic bronchitis were associated 
only with the squamous- and oat-cell types. 

Cooking practices 

Soybean and rape seed oils were the oils used most often for 
cooking in Shanghai, with over 95% of women reporting the 
use of both products. Rape seed oil. however, was reported as 
the most often used cooking oil by 52% of the cases compared I 
to 45% of the controls. The overall increase in risk associated 
with rapeseed compared to soybean as the most often used oil 
was 1.4 (95% Cl « 1.1-1 8). Tabic IV shows that the excess 
lung cancer risk associated with use of rapeseed oil existed at 
each level of reported frequency of eye irritation when cook¬ 
ing. a subjective variable representing severity of exposure to 
cooking vapors. The calculations for this Table excluded the 
few women who never cookedi and employed as the reference 
group women who most often used soybean oil but never or 
rarely reported eye irritation Table IV also shows that risks 
of lung cancer were independently related to eye irritation, 
with the highest risks (RR * 2 8, 95% Cl * 1 . 8 - 4 . 3) among 
those using rapeseed oil and frequently reporting irritation 
The patterns were similar for squamous/oat-cell' cancer and 
adenocarcinoma We also observed, after adjusting for eye 
irritation, a 60% higher risk for lung cancer among women 
who reported considerable or somewhat smoky conditions in 
their homes when cooking, another rough measure of exposure 
to cooking vapors and to house ventilation (Table V) In 
addition, the risk ratios increased with the number of different 
dishes per week prepared by stir frying, deep frying: or boiling 
(Table VI). In contrast, no significant case/comrol differences 
were associated with the type of fuel used for cooking The 
RR and 95% Cl associated with coal, gas and wood as the 
usual fuels were 0 i 9 (0 7 - 1 . 3 ). 1.1 (0.7-1. 5 ). and 1.0 ( 0 , 6 - 
1.8) respectively. There was no trend in nsk with increasing 
years of use of coal, the most common cooking fuel in Shang 


ro 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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TABLE HI - RELATIVE RISKS Of LUNG CANCER ASSOCIATED wfTH PREVIOUS LL'NG DISEASES 


Pasi 

disease*. 

CowroH 

All 

rasa's 

RR’ 

95* Cl 

SQuarrwus- 

u*i -cell 

RR’ 

95* Cl 

Adeno 

camnomj 

RR’ 

95* 

None 

554 

418 

10 

— 

80 

1.0 

_ 

229 

10 

_ 

Tuberculosis 

61 

80 

1.7 

11-2 4 

20 

2 0 

1.1-3 7 

42 

16 

10-2 5 

Pneumonia 

35 

65 

1.9 

1.2-3 0 

16 

18 

0.9-3.8 

26 

15 

0 9 O 7 

Emphysema 

18 

37 

2.0 

1 0-3 7 

19 

4.5 

2.0-10 3 

6 

0 7 

0 3-2.0 

Chronic bronchitis 

86 

112 

1.2 

0.8-1.7 

35 

1.4 

0.8-2 5 

33 

0 8 

0 5-1.3 

without emph> sema 
Others 

30 

30 

1.3 

0 7-2.2 

8 

1.7 

0.7-4 2 

13 

10 

0.5-2 0 


’AN mAi adiuued for age education and amoking and relative to women with no rrpooed poor lung disease. Pervoro with more than one paw lung diicave art included 
tn each lung disease category 


TABLE IV RELATIVE RISKS OF LiUNO CANCER ASSOCIATED WITH 
COQKJNG OIL USED MOST OFTEN AND FREQUENCY OF EYE IRRITATION 
WHEN COOKING_ 


Eye imuoon 
when cooking 

OlIUMrf 
mo»i oft**- 

Cam 

Controli 

RR> 

93 % ci 

Never or rarely 

Soybean 

140 

214 

1.0 

— 


Rapeseed 

145 

193 

1.2 

0 9-1.7 

Sometimes 

Soybean 

70 

72 

1.5 

1.0-2:3 


Rapeseed 

87 

63 

2.0 

1.3-30 

Frequently 

Soybean 

59 

56 

1.4 

09-2:3 


Rapeseed 

90 

50 

2.8 

1.8-4.3 

Total 

Soybean 

269 

342 

1.0 

— 


Rapeseed 

322 

306 

1.4 

11-18 


'Adjusted for age. education and smoking 


TABLE V - RELATIVE RISKS OF LUNG CANCER ASSOCIATED with 
FREQUENCY OF EYE IRRITATION AND HOUSE SMOKINESS WHEN COOKING 


E,e 

irritation 

Home 

wnotuneu 

Ca« 

Controls 

RR 1 

95* Cl 

Never/rarely 

None/slight 

244 

380 

1.0 

_ 


Somewhat/ 

considerable 

55 

55 

1.6 

10-2 5 

Sometimes/ 

frequently 

None/slight 

212 

200 

1L6 

1.2-2 1 


Somewhat/ 

considerable 

109 

60 

2 6 

l 8-3 7 


1 Adjusted for age. education and smoking 


TABLE VI - RELATIVE RISKS OF LUNG CANCER ASSOCIATED WITH NUMBER 
OF DIFFERENT DISHES PER WEEK PREPARED BY DIFFERENT METHODS OF 
COOKING 


Numtwr i»f dishes 
per *eea 

Cases 

Control 

RR 1 

95 * Cl 

Stir fntng 

$20 

336 

408 

10 

— 

20-24 

198 

211 

1.2 

0 9-15 

25-29 

48 

47 

1.2 

0 8-1.9 

>30 

34 

15 

2.6 

1.3-5.0 

Deep fr\ing 

0 

502 

594 

1.0 

— 

1 

85 

68 

1.5 

10-2.1 


21 

15 

1.6 

0.8-3 2 

>3 

8 

4 

t.9 

0.5-6.8 

Boiling 

$ 3 

96 

124 

10 

— 

4-7 

390 

483 

1.0 

0.7-1.3 

8-11 

63 

40 

1,8 

1.1-30 

>12 

67 

33 

2.2 

1.3-3 7 


'Adjuued lor age. education and smoking 


hai. Exposures to coal or other fuel fumes were generally 
associated only with cooking, since nearly all homes in Shang~ 
hai were unheated. 

Diet 

The women were asked about their usual frequency of con¬ 
sumption during adulthood of 32 commonly eaten foods, in¬ 
cluding the major contributors of vitamin A. Using Chinese 
food composition tables to estimate the retinol and carotene 
content of each food and applying these estimates to its fre¬ 
quency of intake, an index of vitamin A consumption in ret¬ 
inol ^equivalent units was constructed The risks for lung cancer 
tended to be lower among those with low values of this index 


TABLE VII - RELATIVE RISKS OF LUNG CANCER ASSOCIATED WITH 
DIETARY INTAKE OF VITAMIN A 


Vitamin 

exposure 

variable 


Quartik level of consumption, 


11 High) 

II 

tn 

IV 

Vitamin A 

1.0 

06 

0.8 

0.5 

index 


(05-0.9) 

(0.6-1 1) 

(0.4-07) 

Reiinol-nch 

1.0 

0.9 

10 

0.9 

foods 


(0.7-1.3) 

(0 7-13) 

(0 7-1.2) 

Carotene-rich 

10 

0.6 

0,5 

0.5 

foods 


(0.5-0.8) 

(0.4-0 7) 

(0.3-06) 


'Risk relative to htghew quarnle of conuimpoon and adjusted for age education 
and smoking 95% Cl ui parentheses 


(Table VII). This association was accounted for mainly by a 
lower risk among those with a reduced consumption of caro- 
lene-rich foods (the dominant source being dark green vegeta¬ 
bles) No effect on risk was found for consumption of the 
retinol-rich foods (mainly fish, eggs and liver)i The patterns 
were generally similar for squamous/oat-cell cancer and ade¬ 
nocarcinoma, and for smokers and non-smokers. 

Menstrua! and reproductive factors 
The risks of lung cancer were higher among women with, 
shorter menstrual cycle lengths (Table VIU). The association 
was primarily seen for adenocarcinoma, which showed a strong 
dose-response relationship. Among women aged 55 years and: 
over with a natural menopause, die risk of adenocarcinoma 
tended to increase with the total number of menstrual cycles 
over their lifetime Some increased risk of adenocarcinoma 
was seen when natural menopause occurred at age 50 or later 
(RR * 1.3, 95% Cl * 0 9-1.7, after adjusting for menstrual 
cycle length) No associations were seen with age at menarchc. 
age at first pregnancy, or parity. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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TABLE VH1 - RELATIVE RISKS OF Ll’SG CANCER ASSOCIATED WTTH LENGTH Of MESSTRL AL CYCLE 


Lcnfim ol 
mrmjrujl 
eve If 

All 

C*VTn 

CamroU RR 1 95* Cl! 

Squamous 

oai -cell 

RR' 

95* Cl 

Adrno 

carcinoma 

RR' 

9 n 

>33 

43 


12 

1.0 

— 

18 

10 

__ 

30-33 

272 

327 1.6 1.0-2.6 

62 

09 

04-2 0 

124 

19 

1.0-3.5 

26-29 

241 

268 1 6 1 .0-2.7 

51 

0 8 

0.4-1 9 

127 

2 1! 

11-3 9 

<26 

98 

78 2.2 1.3-3 7 

23 

1.6 

0.7-3 9 

54 

2 9 

1.5-5 7 

1 Adfuued lor iff 

. educate. smoking: and regularity of menstruation 








TABLE IX - RELATIVE RISKS OF LUNG CASTER FOR WOMEN EVER EMPLOYED IN MAJOR OCCUPATIONAL GROUPS 




Occupation catefon 1 


Cases 

Cortroh 


R R- 

95T Cl 

I-Il 


Professionals and technicians: leaders of 


113 

116 


1.0 

0.7-1 4 



suite organizations, party and mass orga- 









mzitions and enterprise units 







ni-rv 


Office and related personnel! sales workers 


75 

96 


0'7 

O 

L/* 

o 

V 


Service workers 


159 

160 


10 

0 8-14 

VI. 


Agricultural, forestry, animal husbandry 


24 

21 


11 

0 6-2.1 



and fishery workers 







VU-iX 


Product ion. transportation and other 


436 

471 


1.1 

0.9-1.4 



related workers 







0 


Never worked 


61 

75 


1.11 

0 7-1.6 


'Women rmpJMed in more than one occupaitonal categor% arc included tn, each caiefor> in whtch the> worked The coding scheme wa> based on the system used in the 
198: Populatton Census of the Peoples Republic of China (Population Census Office. 1985) -'Adjusttd for age, education and smoking 


Occupation 

Most women reported working outside the home, but case/ 
control differences according to major occupational categories 
were small (Table IX). No major occupations were associated 
with increased risk of lung cancer. A decreased risk, however, 
was observed for women ever employed in the cotton textile 
industry, the largest employer of women in Shanghai. There 
was a slight increase in the relative risk of lung cancer among 
women ever employed as cooks (RR = 1.2, 95% Cl = 0.6- 
2 .1). but few worked longer than 20 years 

Family history 

The cancer patients reported about the same frequency of 
King cancer in their mothers (1.0%) and fathers (1.7% ) as the 
controls (1.0% and 1.5%. respectively). The RR. adjusted for 
age. education and smoking, associated with having a parent 
w «h lung cancer was \A (95% Cl = 0.6-2.3), More sibs 
*ert reported to have lung cancer, but the numbers affected 
were small (6 cases, 3 controls; RR - 3.0, 95% Cl - 0.7- 
12.5). Only one child, of a control, had lung cancer. 


DISCUSSION 

The high incidence of lung cancer among women in Shang¬ 
hai. together with the low prevalence of smoking in the general 
population, led us to consider a number of possible etiologic 
factors While cigarette smoking was an important cause of 
lung cancer, showing a dear dose-response trend, the majority 
of lung tumors, particularly adenocarcinomas, occurred among 
non-smokers. 

Environmental tobacco smoke may account for some, but 
P r °bably few . of the cancers among non-smokers, since there 
w as little or no association with eveT having lived with a 
^rnoker. Among non-smoking women married to smokers, 
however, there was an upward trend in risk associated with 
years of exposure. This laner finding is consistent 
«n reports in other parts of the world. When data from 
ncart > a dozen studies evaluating passive smoking were com¬ 


bined (Blot and Fraumeni. 1986). an overall 30% excess of 
lung cancer (RR= 1.3. 95 % Cl = 1.1-1.5) was found among 
non-smoking women married to smokers, with the RR reach¬ 
ing 1.7 among those most heavily exposed 

Although the causal significance ofi the relation of prior lung 
disease to lung cancer remains to be clarified, the high preva¬ 
lence of previous pulmonary infections may have contributed 
in part to the high incidence of lung cancer among Shanghai 
women. Earlier in this century', non-malignant king disease 
was one of the leading causes of death in China (Kan. 1981). 
With the advent of antibiotics and improved living conditions, 
the incidence and mortality of chronic King diseases, particu¬ 
larly tuberculosis, declined. Nevertheless, a substantial por¬ 
tion (38%) of the women with lung cancer in this study reported 
prior lung disease, including 12% who were long-term survi¬ 
vors of tuberculosis, whereas significantly lower percentages 
of controls reported these diseases. To some extent it is possi¬ 
ble that recall or ascertainment bias may contribute to the 
associations observed with prior lung diseases The elevated 
risk of lung cancer following tuberculosis, however, is consis¬ 
tent with recent studies in other countries, and is not explained 
by cigarette smoking or treatment with isoniazid. a pulmonary 
carcinogen in laboratory animals (Howe et al.. 1979; Hinds et 
a /.. 1982; Bakris et al., 1983). 

Emphysema was also significantly related to lung cancer, 
after adjustment for smoking habits, with the excess limited to 
squamous- and oat-cell carcinomas. This finding adds to the 
evidence that chronic obstructive pulmonary disease enhances 
the risk of lung cancer (Skillrud et at.. 1986). even when 
controlling for smoking practices. Also noteworthy is the ele¬ 
vated risk associated with prior pneumonia, especially since 
an association with lung adenocarcinoma has previously been 
reported among women in Los Angeles (Wu et al.. 1985). 
While pneumonia typically occurred during adulthood in our 
study, the finding in Los Angeles primarily concerned child¬ 
hood infection. 

Little evidence was found to implicate the type of fuels used 
for cooking in lung cancer nsk. consistent with findings from 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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Hong Kong (Koo et at ., 1983) The nsks of lung cancer among 
Shanghai! women increased, however, with various measures 
of exposure to cooking oil vapors. These included the number 
of different dishes prepared per week by either stir frying, 
deep frying, or boiling, the frequency of eye irritation when 
cooking; and the smokiness of the house when cooking. In 
Chinese wok cooking, regardless of the method used, oil is 
usually poured into a wok and heated to high temperatures 
before meat or vegetables are added Even boiling may entail 
some exposure to cooking oil vapors, since oil is often added 
to the water befoie heating Consequently, the living quarters 
may become smoky during cooking, with opportunity for 
exposure to inhalable cooking oil vapors. 

The plausibility of the hypothesis that lung cancer may be 
related to cooking oil vapors, particularly from rapeseed oils 
used in Shanghai, is enhanced by recent experimental investi¬ 
gations. In one study the mutagenicity of products from cook¬ 
ing oil was assayed by the Ames test (Qu et al .. 1986), The 
extracts of condensed volatile of rapeseed oil. refined rape- 
seed oil. and soybean oil heated at about 270°C were all 
positive in tester strain TA98 activated with S9. The mutage¬ 
nicity of the extract from rapeseed oil volatiles was stronger 
than that from i soy bean oil volatiles. There was no evidence of 
mutagenicity in the oils themselves, either heated or unhealed. 
In another study, the extracts of condensed volatiles of rape- 
seed oil enhanced the yield of micronuclei in polychromatic 
erythrocytes of the bone marrow of mice, with a clear dose- 
response" relationship; reflecting damage of chromosomes and 
cell genotoxicity by rapeseed oil volatiles (Chen. 19B7)i Al¬ 
though these tests often correlate with carcinogenic potential, 
no bioassay studies have yet been carried out. to our knowl¬ 
edge. If the effect of rapeseed oil smoke on lung cancer 
incidence is real, the problem is of great importance to popu¬ 
lations of eastern central China and other areas of the world 
where the oil is often used for cooking Chinese rapeseed oil, 
which is pressed from seeds of Brassica campestris , contains 
about 50% erucic acid (Chinese Academy of Medical Sci¬ 
ences. 198J >. in contrasi to rapeseed oil with <2% erucic acid 
(Canbra oil); which was rectmh, approved for sale in the 
United States (Federal Register. 1985). 

Several studies have shown that the risk of lung cancer is 
elevated by a low intake of foods containing vitamin A, partic¬ 
ularly as its precursor beta-carotene (Colditz et al.. 1987). 
Although reported mainly in Western countries, this associa¬ 
tion has also been noted among Chinese women in Singapore 
(MacLennan et al.. 1977). However, we found no evidence of 
a protective effect among women in Shanghai, where intake 
of fresh, carotene-rich, dark green vegetables is high by world 
standards. In fact, a positive association was observed between 
carotene intake and lung cancer risk in females (in contrast to 
no association in males). We have no ready explanation for 


this unusual finding in females, which was observed!also in a 
case-control study of lung cancer in Hawaii (Hinds et al:. 
1984). However, the protective effect of carotene-nch foods 
was mainly confined to current smokers in one large-scale 
study (Ziegler et al.. 1986). and thus the effect may be less 
evident in Shanghai where few women smoke. 

A clue to hormonal factors was suggested by an association 
between menstrual cycle length and lung adenocarcinoma. A 
5-fold difference in adenocarcinoma risk was found among 
Shanghai women reporting short ( < 26 days) compared to long 
033 days) menstrual cycles, with only a weak trend for 
squamous- and oat-cell cancers. A relation of short menstrual 
cycles to breast cancer risk has been suggested in data front' 
Sweden (Olsson et al ., 1983) and, to a Ifesser extent, the United 
States (Sherman et al ... 1982) Some increases in lung adeno¬ 
carcinoma risk were also associated with late menopause and! 
with a high estimated total number of menstrual eyelfcs among 
women aged 55 and over having a natural menopause A role 
of hormonal factors is also suggested by the observation that 
among non-smokers adenocarcinoma affects proportionately 
more females than males (Lubin and Blot, 1984); and by the 
findings of estrogen and progesterone receptors in some lung 
adenocarcinomas of women (Chaudhuri et al.. 1982). We 
discovered no relation to oral contraceptives or replacement 
estrogen therapy, but use of these compounds among women 
in the study group was rare in Shanghai. It seems unlikely that 
the menstrual patterns of Chinese women contribute greatly to 
their high lung cancer risk, but the internal consistency of the 
trends suggests that future studies of lung cancer in China and 
elsewhere should examine endocrine hypotheses in more detail 

This large population-based case-control study of lung can¬ 
cer in urban Shanghai has confirmed that cigarette smoking is 
a strong risk factor among Chinese women, but only accounts 
for about one-fourth of all newly diagnosed cases. Causes of 
the remainder are unclear, but occupational factors did not 
appear to be important, nor did familial tendency to lung 
cancer. Our data suggest, however, that prior lung diseases, 
hormonal factors, arid cooking practices may be involved. 
Most provocative are the associations with cooking oil vola¬ 
tiles, and further investigations are needed to evaluate their 
contribution to the high lung cancer rates among Chinese 
women in various parts of the world. 
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Humble, C.G., Samet, J.M. and Pathak, D.R., “Marriage to a 
Smoker and Lung Cancer Risk," American Journal of Public Health 
77(5): 598-602, 1987. 

In this case-control study, 609 lung: cancer cases 
(including 28 lifelong nonsmokers) were matched with 781 controls. 
Cases were identified using the New Mexico Tumor Registry; controls 
were chosen via random sampling methods, and were frequency-matched 
on sex, ethnicity and age (10-yr group) . Of the 28 nonsmoking 
cases, histopathological review was conducted for only 17, and 
nine of those 17 differed from the Tumor Registry's conclusion. 
Surrogate respondents were used for 52.4% of the cases overall, 
and 19 of the 28 neversmokers. Regarding ETS, questions were asked 
about spousal smoking only. Additional questions were asked about 
spouse's employment and on-the-job exposures to arsenic, asbestos, 
lead, pesticides, and radiation. 

The authors report a three-fold increase in lung: cancer 
risk for all nonsmokers (males and females combined) whose spouses 
smoked cigarettes, regardless of adjustments for ethnicity (OR - 
3.2, 90% Cl 1.5-7.2) or age (OR = 3.2, 90% Cl 1.5-7.3) . The sample 
was too small to allow simultaneous adjustment for ethnicity and ; 
age. For females only, the OR for spousal smoking of cigarettes 
only was 1.8 (90% Cl 0.6-5.4) . The authors claimed that their 
data supported increasing risk with duration of exposure to a 
smoking spouse, but not with increasing number of cigarettes smoked : 
per day by the spouse. 
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Marriage to a Smoker and Lung Cancer Risk 

Charles G. Humble. MS. Jonathan M. Samet. MD. MS. and Dorothy R Pathak. PhD. MS 


Abstract; As pan of a population-based case-control study of 
lung cancer in New Mexico, we have collected data on spouses' 
tobacco smoking habits and on-the-job exposure to asbestos. The 
present analyses include 609 cases and 781 controls with known 
passive and personal smoking status, of whom 28 were lifelong 
nonsmokers withi lung cancer While no effect of spouse cigarette 
smoking was found among current or former smokers, never smokers 


manned to smokers had about a two-fold increased nsk of lung 
cancer. Lung cancer nsk in never smokers also increased with 
duration of exposure to a smoking spouse, but not withi increasing 
number of cigarettes smoked per day by the spouse Our findings are 
consistent with previous repons of elevated nsk for lung cancer 
among never smokers living with a spouse who smokes cigarettes. 
(Am J Public Health 1987 ; 77:598-602.) 


Introduction 

The causal association of active cigarette stroking with 
fang cancel*!^ been acce^^T(ffTnany^^Etrs: u Recent 
epidemiok^revidence indicates that involuntary exposure 
of nonsmokers to tobacco smoke is also associated with lung 
caftcer* 3 " 5 Nonsmokers, as well as active cigarette smokers, 
inhale environmental tobacco smoke, which consists of a 
combination of sidestream smoke and exhaled mainstream 
smoke. Thtputative association of environmental tobacco 
smoke with lung cancer derives biological plausibility from 
tfie lacitof ^demonstrated threshold for lung cancer in active 
sjrokersrfinorn;^^th^wEtati^vesimilarities ofmainstreamand 
sidestream snribk£, andfrom the presence of mutagens in the 
urine of passivi^smdkers^ 6 

The association of involuntary exposure to tobacco 
smoke with lung cancer has now been examined in studies 
conducted in Japan. Greece, Hong Kong, Scotland. Germa¬ 
ny, and the United States. 5 These studies generally indicate 
an increased risk in nonsmokers. Studies from Japan, 
Greece, and: the United States have shown elevated nsk 
estimates associated with, the exposure of nonsmokers to 
their spouses* smoking. 3 * 7 ” J0 Increased nsks have not been 
found in all investigations, although estimates of effect from 
those reports with negative findings are generally consistent 
with those from reports showing elevated risks. 11 ” 16 

In 1980 we began collecting data in a population-based 
case-control study designed to explain differing lung cancer 
occurrence in Hispanic and non-Hispanic Whites in New 
Mexico. 17 The original study questionnaire included ques¬ 
tions on tobacco smoke exposure from spouse smoking and 
on indirect exposure to asbestos through a spouse’s job. This 
report describes the risks associated with these exposures in 
smokers and nonsmokers in New Mexico. 

Methods 

Cam Sefectfcm 

The cases were Hispanic and non-Hispanic residents of 
New Mexico* less than 85 years of age at diagnosis of primary 
lung cancer. Cases were ascertained by the New Mexico 
Tumor Registry, a member of the Surveillance. Epidemiol¬ 
ogy, and End Results (SEER) Program of the National 
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Cancer Institute. 1 * An initial case series was selected from 
patients with cancer incident between January 1. 1980 and 
December 31, 1982. For this initial series all cases less than 
50 years of age and all> Hispanics were included: non- 
Hispanicsage 50 or older were sampled randomly to select 40 
per cent of the males and 50 per cent of the femates. To 
increase the size of the female non-Hispanic subgroup and 
Hispanics of both sexes, we selected additional cases: ail 
patients in these groups with cancer incident between De¬ 
cember 1, 1983 and November 30, 1984. Of the 724 eligible 
cases selected for the study, interviews were completed with 
641, or 88.5 per cent. Of the interviews with cases. 305 were 
completed with the cases themselves and 336 were with 
surrogates, generally either the surviving spouse or a child. 

For the cases in nonsmokers, the histopathologjcal type 
of lung cancer was classified by panel review of histopatho- 
logical material (N = 17) or by information in: the New 
Mexico Tumor Registry case abstract (N = 28); The panel, 
which included two pathologists, determined the histopath- 
ological type on the basis of conventional light microscopy 
and used a modification of the World Health Organization 
classification. 1920 

Control Selection 

Potential controls were ascertained by two methods. 
Residences, identified from lists of randomly generated 
telephone numbers, were called and a household census was 
taken from the person who answered. Telephone sampling 
identified 2.038 potentially eligible households, of which 287 
(14.2 per cent) refused to cooperate with the census. As this 
technique was not efficient for selecting older controls, an 
additional 252 persons were chosen from a list of randomly 
selected New Mexico residents, 65 years and older, who 
were on the Health Care Financing Administration s roster of 
Medicare participants. The control group was frequency- 
matched to the cases for sex, ethnicity, and: 10-year age 
category at a ratio of approximately 1.2 controls per case. Of 
the 944 controls selected for this study, 784 (83 1 per cent) 
were interviewed. 

Interrirw Data Collection 

The interviews were conducted by bilingual! interview¬ 
ers. Respondents were asked to describe the smoking habits 
of all spouses of the index subject. For each smoking spouse, 
duration of use and average amount smoked daily were 
recorded for cigarettes, cigars, and pipes. Respondents were 
not asked to describe exposures to tobacco smoke at work or 
in other situations outside of the home. All jobs held by a 
spouse for one year or more also were recorded, as were 
reports of spouses' on-the-job exposures to arsenic, asbes¬ 
tos, lead, pesticides, and radiation. We hypothesized a pnon 
that asbestos exposure might increase lung cancer nsk and 


ro 

© 

<N> 

CO 

07 

H> 

W 



598 


AJPH May 1987. VcX 77. No 5 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 



PASSIVE SMOKING AND LUNG GANCER RISK 


added the other agents to reduce the emphasis on asbestos 
and to test for information bias. A detailed history of personal 
cigarette use was collected from subjects w ho had smoked for 
six months or more. 

Calculi hoc of Pfttfive Exposure Indices 

Measures of passive exposure to tobacco smoke and to 
asbestos were created by summarizing the information pro* 
vided for each spouse. For tobacco smoke, categorical and 
continuous measures of exposure were calculated! We des¬ 
ignated as “exposed " subjects ever married to a spouse who 
smoked cigarettes, regardless of the spouse’s use of pipes or 
cigars. To examine the effects of cigarette smoke alone, 
subjects whose spouses had smoked other tobacco products 
were excluded from some analyses. We created two indicator 
variables for these exposures: one for all forms of tobacco 
smoke, and the other for cigarette smoke alone. We also 
calculated the duration of exposure to a cigarette-smoking 
spouse and the average number of cigarettes smoked daily by 
the spouse<*). If complete data were unavailable for ail 
marriage partners, these variables were set to unknown 

Two categorical variables were created to describe 
potentiali indirect exposure to asbestos through a spouse s 
job. Spouse's job histories were reviewed against a list of jobs 
judged; a priori as possibly involving exposure to asbestos: 
asbestos mining; textile manufacturing, auto brake repair, 
cement or construction work, pipe fitting or covering, insu¬ 
lation work, and shipyard work If one or more jobs held by 
the spouse appeared on the list, the index subject was 
classified as exposed! Similarly, if a spouse was described as 
exposed at work to asbestos the index subject was considered 
to be exposed. 

Data Analysts 

For these analyses, cigarette smokers were those indi¬ 
viduals who had smoked at least six months. Current smok¬ 
ers were those still smoking a? interview or who had stopped 
within the previous 18 months; ex-smokers had ceased 
smoking at least 18 months before interview The status of 
cases classified by questionnaire as never smokers was 
verified against hospital chart summaries on file at the New 
Mexico Tumor Registry . Of the 28 reported nonsmokers, the 
summaries showed that three cases had smoked cigarettes 
and that one case had smoked pipes and cigars regularly. 
Analyses of the data for never smokers were performed with 
and without these four subjects. Because the study included 
only eight males who had never smoked cigarettes, all 
analyses were performed for females alone and for all 
subjects combined. 

We used the Mantel-Haenszel technique to control for 
ethnicity and age in estimating odds ratios for passive 
exposure to cigarette smoke, within strata of personal ciga¬ 
rette smoking/ 1 In these analyses, age was categorized as 
below 65 years or 65 years and greater. Among never 
smokers, the exposure-response relation of lung cancer risk 
with average cigarettes smoked daily by the spouse and with 
duration of passive cigarette exposure was tested using 
Mantel extension methods for stratified data. 22 For these 
variables, strata of exposure were defined by the median level 
among all exposed never smokers. Those never exposed 
were the reference group for all analyses. 

To examine further the effects of the passive exposures, 
logistic regression models were fined for smokers and never 
smokers. All models included adjustment for ethnicity and four 
categories of age. variables for which the controls had been 
frequency matched to the cases. In the model for smokers. 


TABLE 1—t«i, Ethnkctty. md Ape Dtetrtbetlon of Sublet* by Peceonal 
Ciperette Smoking Btetu* k\ • C eee C ontrol Study in tow 
Mexico, 1880-44 





Curette SmokjngSietus 



(y**'*): 

Current 

Former 

Never 

Subjects 

Ceee 

Control 

Ceee 

Control 

Ceee 

Control 

Me* 

H«pen*c 

White 

<65 


22 

10 

18 

0> 

10' 


*65 

47 

30 

27 

29 

1 

21 

No»vHi*penic 

White 

<65 

77 

67 

19 

59 

1 

36 


*65 

62 

60 

62 

103 

6 

63 

kernel# 

Hopanic 

White 

<65 

11 

8 

3 

7 

2 

27, 


*65 

27 

6 

5 

5 

7 

34 

NoMtiymc 

White 

<65 

74 

34 

6 

17 

3 

47 


*65 

64 

15 

31 

19 

8 

54 


potential confounding by personal cigarette use was controlled 
by entering the average daily cigarette consumption, the dura¬ 
tion of smoking, years since stopping for ex-smokers, and an 
interaction term calculated as the product of smoking duration 
and an indicator variable for age less than 65 years or 65 years 
and older. This model was selected on the basis of analyses 
described in more detail elsewhere. 23 The all-subjects models 
included control for sex. The two categorical indicators of 
passive exposure were tested individually in each model. 
Trends in risk with number of cigarettes of exposure daily and 
with duration were examined by fitting model* with indicator 
variables to define categories of unexposed, exposed at or 
below the median, and above the median^ 

Risk estimation for the effect of indirect exposure to 
asbestos was limited to females as no males were indirectly 
exposed. Logistic regression models were employed that 
controlled for active smoking as described above, for current 
and ex-smokers, and for marriage to a smoker for never 
smokers. 

Because surrogate interviews were necessary for 52 per 
cent of the cases, we assessed the effect of information source 
by performing the analyses separately for self-reponed and 
surrogate-reported cases, using self-reponed controls. We 
excluded from these analyses the 13 controls for whom 
surrogate interviews had been necessary. 

All cross tabulations and logistic models were performed 
with standard programs of the Statistical Analysis System. 24 
Odds ratios (OR) and 90 per cent two-sided Cornfield confit 
dence intervals (Cl) were calculated using program 23 from 
Ihe Rothman and Boice text for programmable calcula¬ 
tors. 23 * 26 

Results 

The analyses were restricted to those 1,390 subjects with 
known passive and personal smoking status (Table 1). The 35 
excluded subjects were older than those included (mean age 
68 4 vs 65.6 years, respectively) More cases were excluded 
than controls (5:0 per cent vs 0.4 per cent, respectively), due 
in pan to the greater proportion of surrogate interviews for 
cases than for controls. The percentage of subjects excluded 
did not differ by ethnicity or sex 

Based on data in the New Mexico Tumor Registry files, 
the cases described by interview data as “never smokers" 
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TABLE 2—Odd* Ratio* E*tlm*t** tor P**»He Clgarett* Exposure In * 
Ca*e-Control Study of Lung C*ncm in Mew Mexico. 19B0~M 


Passive 

Person*] Smoking 

All Subtacts 

Femaias Onty 

Status 

OR 

90% CP 

OR 

90% CP 

Exposure 

Cigarettes only 

Current 

1.2 

0.9. 1 6 

0.9 

0,4. 2.2 

Former 

1.1 

0.8. 1.5 

0.7 

0.2. 2.2 


Haver 

2.9 

1.3. 6.7 

1 8 

0 6. 5.4 

Cigarettes andor. 

Current 

12 

0.9. 16 

0.9 

0.5. 18 

pipe or ogar 

Forma* 

1.1 

0.8. 15 

0.6 

0.2. 1.7 

Haver 

3.2 

1.5, 72 

23 

0.9. 6.6 


•Prom ctuo* era** taeut*Don«: adjuttmem tor mgm or tor w&r*cxy t>d no* a*w nfti*. 
*Two-*b»0 90 per cent Corrrtieto con fioar ce rtr>H«. 


TABLE 3— Odd* Ratio Estimate* from Mum pie Logistic* Analyse* of 
R**»Jv# Clgaran* Expoaur* and Lung Cancer Rl*k, Ih * 
Case-Control Study in Hew Mexico. 1960-M 


Passive 

Exposure 

Parson*] Smoking 
Status 

AJMSuDtects 

Female Onty 

OR 

90% Cl 

OR: 

90% Cl 

C*gareo* onty 

Ever* 

1.0 

0 8. 14 

1 O' 

0.5. 19 


Haver 

2.2 

1.0. 4 9 

1 7 

0 6. 4 3 

Cigaratta* and/or 

Ev*r° 

10 

0.8. 13 

0 9 

0.5. 1i5 

p*pa or eager 

Haver 

2.6 

K2. 5 6 

2:2 

0 9. 5.5 


•AJ m o de ** ncmoed vene Dte e to contrtt tor me rraouency maicn»ng on ep# and 
■awcrty. and tn, wren appropneie 

Hepoee lor amowara oontroeec tor peraoow agar-ana u*e — o ee croed unoer Met f oo*. 


who were ever married to a smoking spouse included eight 
adenocarcinomas, two epidermoid carcinomas, two small 
cell carcinomas, and four large cell carcinomas. The eight 
nonexposed cases reported to be never smokers comprised 
six adenocarcinomas and two epidermoid carcinomas. A 
specific histological type had not been assigned to four of the 
cases. Of the four cases in reported never smokers but who 
were identified by Tumor Registry information as smokers, 
one was small cell carcinoma, two were adenocarcinoma, and 
one was not classified. Because material was only retrieved 
for 17 cases for panel review, we did not compare the exposed 
and nonexposed based on the pathologists* classification. Of 
the 17 cases, the cell type based on the panel’s review 
concurred with that in the Registry for only eight cases. 

In the never smoking controls, marriage to a smoker of 
any type of tobacco was reported for 28 per cent of males and 
for 56 per cent of females. The corresponding percentages for 
marriage to a smoker of cigarettes alone were similar, 28 per 
cent' for males and 57 per cent for females. 

Using stratified and unstratified approaches, no effect of 
marriage to a smoker was found among current or former^ 
cigarette smokers (Table 2). By contrast, 

^ ^ __ _ _ y^fc of \ 

^tancer. AdjusUnent’fo? rthmeity- (6&^3X 9C^per%fent j 
Confidence Intervalfer age(OR**3.2,90 
p&gent CIwK5.-7.3ldi^^ the estimate risks: A ^ 
similau:.close ag^et&^irof erode;(Ta b|e^ Z)^nd^adjusted, ■/ 
estimates was obserye4M^€*P<»M^^®I cigarettes- only:* 
ethnicity-adjusted OR * 3.0 (CT^I^$8)aid 
C® #2.9 (GI» 1.3* 6.7). There were insufficient subjects td 
adjusr^iniuitaneousi^ for ethnicity and age. Although the 
odds ratios were reduced, restrictiohof the sample to females 
did not change the pattern^ effect from that found in the 
analyses^th-al^subjcctsi When the analyses were per¬ 
formed separately for self- and surrogate-reported cases, the 
odds ratios were comparably elevated for both groups (data 
not shown). Because the control series did not include 
sufficient numbers of controls with surrogate interviews, the 
controls could not be similarly stratified by type of interview. 

Odds ratios from the logistic models (Table 3) tended to 
be lower than from the unstraufied and stratified analyses 
(Table 2h Risk estimates for the current and former smokers 
from the logistic models ai^o showed no effect of passive 
cigarette exposure beyond that of active smoking. However, 
among the never smokers ad point estimates were above 
unity. 

Assessment of exposure-response relation for the dura¬ 
tion of exposure and for the average cigarettes smoked daily 


TABLE 4—Odd* Ratio* Eatimafta* by Duration of Spoil** Cigaratt* 
Smofcing and by Avartg* Cigaratta* Smoked Daily by the 
8pouaa(4) among Mavar SmoAars In a C iaa C ontrol Study in 
Maw Max too, 19*0-44 


Duration 


£26 Yaar* >26 Year* 

Subtact - - Chi tor 

Group OR 90% Cl OR 90% Cl trand 


Alt Subtact* 2.2 0.8. 5.9 2.7 1.0. 7.1 2.01 

Famaia* only 1.6 0.5. 5 8 2.1 0.7. 6.9 1.23 

Maan Cigaratta* par Day 


£20 >20 


OR 90% Cl OR 90% Cl 


AJI Subtacts 2.8 1i2. 6.6 2.2 0.6. 7 3 1.82 

Famaia* only 1.8 0.6.5 6 1.2 0.3. 5.2 0 46 


•Oddi r*0o* no* «*uMd tor aga or aflvaofy. **u«tmww tor wtrwr of owes toaon ad 
not cftange tha m u itt . The r etore nt category waa tfw naw t xco aa a . 


by the spouse was limited to never smokers. 
a^^jb^ecisKand^pmales cross tabular*analysegriffit^ 
easSSTOsif with greater duration - of cigarette 
ex^f^r€’was l fcnfnd (Table 4). In contrast, the logistic models 
did not show an increase with duration of exposure in either 
group: (for all subjects, short duration OR = 1.9, Cl = 0.7, 
4.7; long duration OR * 1.8,. Cl = 0.7, 4.5). The exposure- 
response pattern for cigarettes smoked daily showed higher 
odds ratios for subjects whose spouses smoked a pack or Itss 
per day than for those whose spouses smoked greater 
amounts (Table 4). Control of stratification factors by mul¬ 
tiple logistic modeling did not change the pattern of higher 
relative risk estimates for nonsmokers exposed to 20 or fewer 
cigarettes per day (OR * 2.0, Cl - 0.9, 4.6) compared with 
those exposed at higher Ifcvels (OR - 1.6, Cl = 0,5i 4.9) The 
respective logistic estimates for females were lower: OR for 
daily exposure of 20 cigarettes or less was 1.6 (Cl = 0 6,4.3) 
while for exposure to more than 20 cigarettes the OR was 1.2 
(Cl * 0.3, 4.4). 

Potential indirect exposure to asbestos was only report¬ 
ed for females. In the controls, 14.5 per cent of women were 
designated as exposed based on their husband's work history 
and 8.2 per cent were considered as exposed based 1 on a 
report of their husband’s occupational exposure to asbestos. 
The effects of the asbestos exposure variables were assessed 
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TABLE 5—Eatlmatae cH Lung Cancar Rl *k from Spouaa's Occupational 
Exposure to Aabaatoa. try FWpOfttng Souroa, tor Ht n M m In ■ 
C***-Corrtrol StxxJy In Haw Uexlco, 19B0-94 
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Smoking i 
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All 

Subfacts 

Sait- 
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raponad 
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OR 

0.8 

0.7 

11 


90NCI 

04. 16 

0.3. 1.5 

0.5. 2.8 

Navar 

OR 

2.5 

1.2 

3.3 


90V Cl 

1.0. 6,4 

0.2. 62 

11. 9.5 



Raponad as Expoaad at Work 



All 

Salt- 

Surrogate* 



Subfacts 

raponad 

raponad 

Evar* 

OR 

1.4 

13 

2.0 


90V Cl 

0,6. 3.2 

0.5. 3 4 

07. 5.5 

Navar 

OR 

2.2 

28 

2.0 


90V Cl 

0 5. 9 2 

0 4. 20 7 

0.3. 13 9 
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with multiple logistic models and found to vary with cigarette 
smoking habits (Table 5). The odds ratios were higher for the 
never smoking females: and in these never smokers the two 
exposure variables gave comparable risk estimates. 

Discussion 

In the context of a population-based case-control study 
in New Mexico, we have examined the risk of lung cancer 
associated with marriage to a cigarette smoker. The results 
indicated increased risk from this exposure in never smokers, 
but not in active smokers. 

Methodologic limitations of the case-control approach 
for studying the relation between involuntary exposure to 
tobacco smoke and lung cancer must be considered. Miscias- 
sification of both active and passive exposure to cigarette 
smoke is of particular concern With regard to active smok¬ 
ing, we assigned exposure on the basis of a comprehensive 
interview with either the index case or a surrogate respon¬ 
dent. For four of the 28 cases among never smokers, 
information in the hospital record conflicted with the inter¬ 
view. Because a similar, additional source of datA was not 
available for controls, we did not exclude the four cases from 
this report: The findings were unchanged, however, when 
they were removed from the analyses. 

We assessed passive exposure to tobacco smoke only 
from marriage to a smoking spouse; exposures from other 
smokers at home and in the workplace were not assessed 
Thus, subjects may have been misclassified on total passive 
smoke exposure. Wald and Ritchie 27 have shown that non¬ 
smoking men married to smoking women report greater 
exposure to the smoke of others outside of the home than 
nonsmoking men married to nonsmoking women. Wald and 
Richie suggest that information on smoking by the spouse 
conveys some information on other sources of exposure. 

Surrogate interviews were necessary for 19 of the 28 
never smokers. While the validity of surrogate information 
has been questioned for some exposures, the surrogate 
respondents were primarily surviving spouses, who provided 
information on their own smoking habits and those of 
previous spouses, if any. Extensive misclassification intro¬ 
duced by the surrogate interviews thus appears unlikely; 
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although spouses aware of the putative association^ passive 
smoking with lung cancer may have minimized their own 
smoking. Spouse surrogates may have supplied more accu¬ 
rate information concerning their own smoking than would 
have been available from the index subject. The much higher 
proportion of surrogate interviews for cases than for controls 
could have introduced differential misclassification and bi¬ 
ased effect measures upwards. 

The results of the present case-control study comple¬ 
ment those from other case-control studies 4 7 " 10 and from 
cohort studies, 3 n which showed increased lung cancer risks 
in never smokers married to smokers. The magnitude of the 
effect of marriage to a smoker in the present study, about a 
two-fold increase in nsk (Tables 2 and 3), is comparable to 
findings by Hirayama 3 and by Akiba, et al * in Japan: by 
Trichopoulos, et al* in Greece, and by Correa, et al, And by 
Daiager, et a/, 10 in the United States. A weak exposure- 
response relation was present with duration of passive 
exposure, but not with average number of cigarettes smoked 
daily by the spouse (Table 4). In contrast, in a larger 
case-control study, Garfinkle. et al. 9 found a trend of increas¬ 
ing nsk for nonsmoking women with the number of cigarettes 
smoked daily at home by their husbands. 

In active smokers, we found that residence with a 
smoker did not elevate lung cancer risk (Table 2). The lack of 
association in active smokers is consistent with the quanti¬ 
tative differences in the exposures of active and passive 
smoking. 6 Furthermore, active smokers must receive more 
passive exposure to tobacco smoke from their own smoking, 
than from the smoking of others. The odds ratios for passive 
smoking in active smokers. aU at or near unity, provide 
evidence against consistent under- or overreporting of expo¬ 
sure (Tables 2 and 3). 

We also assessed the effects of mamage to a spouse 
employed in jobs possibly involving contact with asbestos. 
We hypothesized that asbestos brought into the home by the 
spouse might increase lung cancer risk in smokers and 
nonsmokers. Domestic exposure has been previously asso¬ 
ciated with mesothelioma, pleural abnormalities, and 
changes in the lung parenchyma. 29 We used both a lifetime 
occupational history for the spouse of the index case and 
reported contact with asbestos to assess possible indirect 
exposure of the cases to asbestos. 

With both approaches for determining exposure, we 
found associated elevations of risk for lung cancer (Table 5). 
The effect was more evident in never smokers, although 
comparable relative risks would be anticipated if cigarette 
smoking and asbestos exposure interact multiplicatively in 
this setting. 29 30 The magnitude of effect was surprisingly 
large in view of the range of excess risk found in asbestos- 
exposed workers and of the results of risk estimation. 29 30 
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1989 Revisions of the US Standard Certificates and Reports 


The National Center for Health Statistics (NCHS) has recently distributed to the 50 states the 1989 
re visions of the US Standard Certificates and Reports of Live Birth, Death, Fetal Death, Induced 
Termination of Pregnancy, Marriage, and Divorce. These documents serve as models for the vanous 
states to use in developing their own forms. NCHS recommends that revised certificates and reports 
incorporating the 1989 changes be implemented in all states by January I, 1989 

The US Standard Certificates and Reports were developed jointly by the NCHS and state vital 
registration and statistics executives. Advice was obtained from persons and organizations throughout 
the United States who represented users of vital statistics data and those who complete the documents. 
The content reflects a consensus of what needs to be collected about each vital event to serve both the 
legal'and statistical uses of these records in the 1900s. 

Among the more significant modifications made in these new revisions are. 

• the addition of an Hispanic identifier to the live birth and death certificates and the fetal death and 
induced termination of pregnancy reports; 

• changes in the birth certificate and fetal death report to obtain more detailed information about 
the pregnancy and its outcome; and 

• some of the factors that may have improved quality and completeness of the cause of death 
Information about the revision process and copies of the standard certificates and reports can be 

obtained by writing or calling: 

George A. Gay 

Chief, Registration Methods Branch 
Division of Vital Statistics, NCHS 
3700 East-West Highway, Room 1-44 
Hyattsville, Maryland 20782 
Tel: (301) 436-8815 
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Koo, L.C., Ho, J.H.-C., Saw, D. and Ho, C.-Y., "Measurements 
of Passive Smoking and Estimates of Lung Cancer Risk Among 
Non-Smoking Chinese Females," International Journal of Cancer 
39: 162-169, 1987. 

This case-control study assessed the possible relationship 
of ETS and lung cancer risk in nonsmoking Hong Kong women. A total 
of 88 cases and 137 district- and age-matched controls was included. 
Housing type, as an indicator of socioeconomic status, was also 
considered in the matching process. 94% of the cases were 
histologically verified. Lifetime exposures to ETS in the home 
and workplace were estimated by questionnaire. 

The reported RR based on husband's smoking status was 
1.64 (95% Cl 0.87-3.09). Numerous analyses were presented in this 
paper. For exposure proxies based on yes/no questions about smoking 
by cohabitants (husband, childhood or adulthood exposure, or 
others), none of the adjusted odds ratios was statistically 
significant at the 5% level. RRs based on husband's smoking habits, 
or on estimates of lifetime exposure (total years, total hours, 
mean hours/day, or total cigarettes/day smoked by each household 
smoker) did not suggest a dose-response relationship. RRs did not 
increase when such categories as mean hours/day, or earlier age of 
initial exposure, were combined with years of exposure. The authors 
do report increased RRs for peripheral, squamous or small-cell 
tumors in the middle or lower lobes. 

Confounders were not discussed. 
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MEASUREMENTS OF PASSIVE SMOKING AND ESTIMATES OF LUNG CANCER 
RISK AMONG NON-SMOKING CHINESE FEMALES 

Linda C. Koo’, John H-C. Ho 2 * Daisy Saw 5 and Ching-yee Ho 1 

i Dept. of Community Medicine, University of Hong Kong, Hong Kong; ^Radiotherapy Dept . Baptist Hospital, Kowloon, 
Hong Kong: and y institute of Pathology, Queen Eli&beth Hospital , Wylie Road, Kowloon, Hong Kong. 


Lifetime exposures to environmental tobacco smoke from 
the Some or workplace for M “never-smoked*" female lung 
cancer patients and 137 “never-smoked” district controls were 
estimated in Hong Kong to assess the possible causal relation¬ 
ship of passive smoking to king cancer risk. Relative risks 
based on the husband’s smoking habits, or lifetime estimates 
of total years, total hours, mean hourvday, or total cigarettes/ 
day smoked by each household smoker did not show dose- 
response results. Similarly, when such categories as mean 
hourvday* or earlier age of initial exposure, were combined 
with years of exposure, there were no apparent increases in 
relative risk However, when the data were segregated by 
histological type and location of the primary tumor, it was 
seen that peripheral tumors in the middle or lower lobes, or* 
less strongly, squamous or small-cel! tumors in the middle or 
lower lobes, had increasing relative risks that might indicate 
some association with passive smoking exposure. 

Epidemiological data linking passive smoking with lung 
cancer among non-smokers have been controversial. Six stud¬ 
ies (Hirayama, 1981; Trichopoulos ei a/., 1981; Correa era/:* 
1983; Knoth era/,* 1983; Miller, 1984; Garfmkel er a/.* 1985) 
found significantly elevated relative risks (RR) in the range of 
2.0 to 3.5 based on the smoking habits of the spouse. Five 
ocher studies (Garfmkel, 1981; Rabat and Wynder, 1984, Chan 
and Fung, !982; Koo et a/.* 1984, Wu er al .* 1985) two of 
which were conducted in Hong Kong, did not fimfsignificamly 
elevated RR from inhalation of sidestream tobacco smoke. 

Four of these epidemiological studies (Hirayama. 1981; Tri¬ 
chopoulos tx a/,* 1981; Garfmkel, 1981; Chan and Fung, 
1982) defined exposure solely by two questions: whether the 
spouse smoked (yes/no), and the number of cigarettes smoked 
per day by the spouse. Five other studies (Correa ei al. % 1983; 
Miller* 1984; Garfmkel era/ , 1985; Kabat and Wynder. 1984; 
Wu er a/., 1985) also included questions about whether, invol¬ 
untary smoke exposure had occurred at work (ye$/no) 4 and/or 
whether the parents has smoked (yes/no). Such data seem 
rather crude indices of exposure, providing only very indirect 
m/brmarion on the degTee and amount of exposure. Further¬ 
more, although spouse(s), parents, or co-workers might have 
smoked, the actual degree of contact of the non-smoker with 
these smokers could have been very low, or even nil (Fried^ 
man et a/.. 1983): In our detailed studies (Koo et al., 1983* 
1984) of passive smoking exposures, smoking parents or 
spouses were sometimes recalled as inflicting little or no ex¬ 
posure on the subject. In those cases where, for example, the 
husband smoked but lived separated from the wife* then our 
study counted such wives as unexposed subjects. Among our 
never-smoked subjects, this was found to be true for 3 cases 
and 3 controls. 

In order to assess die possible causal relationship of passive 
smoking to lung cancer risk, data from detailed life-history 
exposures that were elicited in intensive 1.5- to 2-hr tape- 
recorded interviews of never-smoked female lung cancer cases 
and district controls have been analysed. Emphasis is placed 
on the consistency of the data, the strengths of the RR, and 
whether dose-response relationships were present. 

This study of the effects of passive smoking is particularly 
pertinent to Hong Kong because it is one of the most crowded 
urban environments in the world. Its urban density averages 


28,000 inhabitants/km 2 , with only 8 m 2 of available living 
space per person. 

MATERIAL AND METHODS 

From 1981-3. 88 never-smoked female lung cancer patients 
and 137 never-smoked female district controls were inter¬ 
viewed as part of a Urger retrospective study of female lung 
cancer in Hong Kong covering 200 cases and 200 controls. In 
the original study, patients were matched with an equal number 
of healthy controls by age (±5 years), district of residence 
(N*=34), and housing type (public or private housing), the 
latter being an indication of socio-economic status. Details of 
subject selection, lung cancer histolbgical typing, and method 
of conducting the interviews have been discussed elsewhere 
(Koo et a/,, 1983* 1984). Never-smoked subjects wpre defined 
as those who had smoked less than 20 cigarettes ig the past. 
All data on passive smoking exposures were double-checked 
with other data elicited in the life-history interviews, espe¬ 
cially residential patterns since birth (i.e. where they lived, 
type of housing, number of rooms, numbcT of co-habitants, 
etc.)* occupations* and marital life to reduce errors in estimat¬ 
ing exposure levels. 

Among the never-smoked subjects, the mean age of the 
patients was 57:8 ($D 10.81) and that for the controls was 59.3 
(sd 9.94). This sample included 60 who were widows and 3 
who had never married; none had married more than once. 

In the design of the interviews, separate data were collected 
to take into account that within the life-histories of the sub¬ 
jects, sidestream tobacco smoke could originate from: (a) 
different people who smoked in the presence of the subject; 
(b) different places frequented by the subject; and (c) different 
types of tobacco Persons who smoked included related and 
unrelated members of the household, and even co-habitants 
who shared an apartment unit (if their tobacco smoke was 
noticed by the subject) It was difficult to quantify exposure 
levels from places that could have varying daily amounts of 
environmental tobacco smoke and were occasionally visited 
by the subject such as cinemas, while playing majong, or, in 
transport vehicles. This analysis will only take into account 
exposures that remained relatively regular during the lifetimes 
of the subjects i.e. from exposures at home and the work- 
place(s). Among our subjects, tobacco smoke mostly origi¬ 
nated from cigarettes smoked by household members, and 
from pipes (water and regular) smoked by parents or in-laws. 

In addition to data based on the husband's smoking habits. 
4 other measurements of passive smoking were evaluated: (*) 
total years of exposure, (b) total hours of exposure, <c) mean 
hours/day of exposure, and (d) total cigarettes per day smoked 
by each household member weighed by their years of expo¬ 
sure. These measures should be a more accurate reflection of 
past lifetime exposures than simple questions based on whether 
the spouse or parents smoked (yes/no), or whether environt 
menial tobacco smoke was encountered in the workplace (yes/ 
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The total years of exposure were derived from Adding the 
years during which tobacco exposure occurred in the home or 
workplace. Exposures of 6 or more months were rounded off 
to the next year. In the home environment, household smokers 
were only counted if the subject recalled that they had smoked 
in her presence Where exposure was concurrent, as in the 
case of both parents smoking, or exposure occurring at the 
home and workplace, then the years were not added 

The total hours of exposure were calculated by multiplying 
the average hours/day of exposure by the years of exposure 
from each household smoker,, or the amount of exposure at 
each workplace. Each of these sources of exposure was then 
added together for each subject. The hours were nc* added for 
exposure to simultaneous smokers For example, a husband 
and son smoking at the same time for I hr would only be 
counted as 1 hr. 

The mean hours/day of exposure were derived by adding 
the hours/day of home and workplace exposures and dividing 
this figure by the age of the subject . This figure approximates 
the average number of hours of exposure per day experienced 
by the subject, spread over her lifetime. 

A weighted average of the total cigarettes per day smoked 
by each household member was calculated from the summa¬ 
tion of the usual number of cigarettes smoked throughout the 
day by each household member multiplied by the years that 
each lived with the subject, divided by the total years during 
which cigarette exposure had occurred in the home. This 
figure may give a better indication of the intensity of cigarette 
exposure in the home than one simply based on the number of 
cigarettes smoked per day by the husband, because it accounts 
for other household smokers and the years that the subject was 
exposed to each smoker. This figure excluded exposure from 
pipe smoking and the cigarette consumption levels of co- 
workers because of difficulties in quantifying those amounts. 

Of the 88 patients, 83 were typed histologically . Among the 
remaining 5 cases, biopsy or cytologic materials revealed that 
malignant cells were presenti but they were too undifferentia¬ 
ted or unspecified for categorization by cell type. Chest radio¬ 
graphs were examined for all cases, and the site of the primary 
lung tufhorwas classified by its location in the bronchial tree, 
and whether it was centrally or peripherally situated. In this 
analysis, the lingula was classified as equivalent to the middle 
lobe, and peripheral tumors were defined as those located 
beyond the segmental bronchus. 

Statistical analyses included the calculation of RR as the 
crude or adjusted odds ratio and tests for trend (Breslow and 
Day, 1980). Adjusted odds ratios were estimated by the use of 
a conditional logistic regression package, PECAN, (Lubin, 
1981) which was based on N:M matching by strata defined by 
district (N* 34) and housing type (public or private). To take 
into account the effects of potential con founders which af¬ 
fected the RR estimates, adjustments were made for age (<50, 
50-69, 704), any formal schooling (yes/no), number of live 
births, and years since exposure to cigarette smoke had ceased 
in the home or workplace. The exact values were used for the 
last two variables Because the resulting large numbers of 
matching strata in the adjusted odds ratios may lead to unstable 
results, both crude and adjusted RR were presented for all risk 
analyses. The Mantel-Haenszel test for, trend was performed 
on all the crude odds ratios using the midpoint of each interval, 
whereas the trend test of the logistic parameters was based on 
each variable as a continuous exposure factor. 

RESULTS 

To allow comparison of the results of this study with those 
done elsewhere, exposures based on the husband’s cigarette 
smoking habits were analyzed for the ever-married women 


(Table 1) In response to the question of whether the husband 
had smoked cigarettes in the presence of the wife, the crude 
and adjusted RR were both a non-significant 1.6. RR for the 
usual number of cigarettes smoked per day by the husbanddid 
not indicate increasing risk with higheT smoking levels, and 
the trend tests for the crude (p~0.10) and adjusted (p«0.43) 
RR were not significant. 

Likewise, when the data were analyzed in terms of cigarette 
smoke exposure during childhood/adulthood, or by the num¬ 
ber of smoking co-habitants, as in the study of SandleT et al. 
(1985) (Table II), no consistent pattern emergedi RR at the 
higher levels of exposure, i.e.» both childhood and adulthood, 
or 24 smoking co-habitants, were found to be lower than 
those at lower levels of exposure. 

Lifetime exposure measurements 

When the crude and adjusted odds ratios were calculated for 
lbe>4 lifetime exposure measurements, the RR for the inter¬ 
mediate exposure levels of mean hours/day (1.94 and 4.10), 
and cigarettes/day (1.57 and 2.56) were significant (Table HI) 
However, with the exception of total years, all of the RR (0.9- 
1.4) at the high exposures were below those of low or inter¬ 
mediate levels. Even for total years, the Mantel-Haensze) 
linear trend test (p*=0.55) for the crude RR, and the trend test 
for the logistic adjusted parameters (p*0.23) indicated that 
the pattern was insignificant. 

When the crude and adjusted RR are compared (Fig. 1), the 
adjusted RR for these measurements showed RR fluctuating 
between wider ranges of 1.0 to 4.1, yet both lacked evidence 
of a consistent dose-response pattern. 

Imensiry 

As a measure of intensity, RR were calculated to see whether 
there was a direct relationship between increasing years and 
mean hours/day of exposure in a 2 x2 table (Table IV). Start¬ 
ing with the top left-hand square which was the group with the 
lowest exposure levels, one would expect RR to be higher in 
all the other squares, especially the one at the lower rights 
because it had the highest years and mean hours/day of expo¬ 
sure. However, the crude RR at this highest intensity level 
was only 1.07, and the category with the lowest intensity 
values (top left) had the highest adjusted RR of any of the 
other groups. A similar pattern emerged' if total hours or 
cigarettes /day were substituted for mean hours in this analysis. 

Age of initial exposure 

We had previously found no difference in the age at which 
passive exposure had started (Koo et al. t 1984). To see whether 
earlier age of initial exposure combined with higher years of 
exposure were related with increasing risk, RR were calcu¬ 
lated for cigarette exposures in a 2 x2 table (Table V). Again, 
we did not see any pattern suggesting a dose-response relation¬ 
ship. The top left square with the least years of exposure and 
older age at initial exposure had the highest crude and adjusted 
RR. Similar results were obtained if the years and age of 
exposure included all types of environmental tobacco smoke, 
i t. from cigarettes and pipe. 

Histological type 

The cases were divided into two groups, those with squa¬ 
mous or small-cell lung rumors, and those with adenocarci¬ 
noma or large-cell lung tumors. This division was made 
because the former group was previously found in Hong Kong 
to be more related to active smokjng than.the latter (Koo et 
al., 1985). Five cases with mixed cell types and 5 with unspec¬ 
ified cell types were excluded from the analysis. 

Although none of the crude or adjusted RR or trends by 
histology were found to be significant, it can be observed that 
a dose-response pattern seemed to be more apparent among 
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TABLE I - HUSBAND'S CIGARETTE SMOWNC HABITS AND HR FOR LUNG CANCER AMONG EVER-MARRIED 

WOMEN __ 


Exposure 

Number of cases' 
number of control* 

Crude RR (95% Cl) 

Adjusted RR* (95% Cl) 

Husband ever smoked? 3 

No 

35/70 

1 00 

1.00 

Yes 

S1/66 

1.55 (0 94, 3.08) 

1.64 (0 87.3.09) 

Cigaren«/day 
amokcd by husband 

0 

32/67 

1.00 

1 00 

l-to 

17/15 

2.37 (1.03. 5 91 > 

2.33 (0.92. 5:92) 

11-20 

25/35 

1.50 (Q 87. 3.M) 

1.74 (0.81, 3 ; 75) 

21 + 

12/19 

1.32 <0 45; 2.63) 

U19 (0.46. 3.03) 


’Adjvwed fw agt. Number of hut births , schooling and yt*n since exposure io cigsretie smoke ceased m the home 

or work place .- J Husb*nd smoked nv the presence of the wife 3 coo and 3 controls wen no* exposed lo the cigarwes of their 
husband 


TABLE II - HR FOR LUNG CANCER FROM HOUSEHOLD EXPOSURE TO CIGARETTE SMOKE 


Number of cues ' 
number of controls 


Crude RR’ (93* Cl>> 


AdjuMad RR ; <95* Oi 


By period in life 
No exposure 
Children only 5 
Adulthood only 4 
Both childhood + idulthood 
By number of smoking co-habitants 5 
None 
1 

2 +_ 


27/49 

1.00 

1.00 

2/3 

U2I!<—I 

2.07 (0 5U 95.17) 

57/77 

1.34 (0 84. 3.01) 

1.68 (0 62. 5 45) 

2/8 

0.45 (0.11,3.32) 

0.64 (0.57,5.85) 

27/49 

1.00 

1.00 

48/68 

1.28 (0 82, 3.25) 

1.73(0.57,^,35) 

13/20 

1.18 <0 57. 3.65) 

1.35 (0 64.5.03) 


‘Crude odds ratio -’Adjusted for age. number of live births, schooling f + /^). and yean since exposure to cigarette smoke ce as ed in the home or workplace - From one 
or bosh parents -*From spouse. lvU»i. children, or ocher co-habitants .- 3 From spouse, parents,,in-laws, children, or ocher co-habitants * ho smoked ar home in the 
presence of the subject, 


TABLE Ill - MEASUREMENTS OF PASSIVE SMOKING AND KB FOR LUNG CANCER 


Total years_ _ HwirVdx) 


Exposure 

Cases.' 

controls 

RR* (95% Ctj: 

rr’ (95* ci> 

Eapoaure 

Cases/ 

control* 

RR 1 [95% Cl): 

RR : (95% Cl) 

0 

22/40 

1.00 

1.00 

0 

22/40 

1.00 

1.00 

1-19 

20/28 

1.30(0.63,3.68) 

1.95 (0,72 . 5.3!) 

<1 

15/29 

0.94 (0 41,2.63) 

1.05 (0:37, 2.94) 

20-34 

24/39 

1.12 (0.59. 3.06) 

1.36(0.55,3.36) 

<2 

33/3H 

1.94(1.24 . 6 74) 

4 10(1.59. 10.61) 

35 + 

22/30 

1.33 (0.79.4 44) 

2.26 (0-90. 5 67) 

2 + 

18/37 

0.88 (0.42. 2 42) 

1.00 (0 39, 2.58) 



Tcul hours (n lamdrads) 




Cig»reties.'d*)? 


Exposure 

Cases/ 

controls 

RR* (95% C1> ‘ 

RR 1 (95% Cl) 

Exposure 

Cases' 
cone roll 

RR 1 (95% Ch. 

RR 7 (95% Cl) 

0 

22/40 

1.00 

1.00 

0 

25/48 

1.00 

1.00 

1-10 

25/38 

1.20(0.60.3.67) 

1.68(0.64,4.45) 

1-10 

13/16 

1.56 (0 74,4.96) 

1.83 (0 65.5.11) 

101-200 

23/27 

1.55 (0.88,5.53) 

2.28 (0.91,5.72) 

11-20 

27/33 

1.57 (1.00.4 99) 

2.56 ( 1.06. 6.19) 

201 + 

18/32 

1.02(0.54,3 47) 

1.42 (0.56, 3.62) 

21 + 

23/40 

1 10 (0 51, 2.47) 

1.21 (0.51,2 86) 


'Crude odd s ratio Adjusted for age, number of live births, schooling ( + /-). and yean since exposure to cigarenr smokt ceased tn the home or wortplace-^The win 
of number of c iga rents/da > smoked by each household member weighted by the yean of exposure from than source MameUHaemzeJ trend analysis Yean 0.33. hours 
0.75, hours/day: 0.70. cig/day 0 67 Logistic adjusted trend analysis- Yean: 0.23. hours 0 91. hours/day: 0.16. cig/day 0.63 


TABLE IV - EFFE CT S OF INCREASING YEARS AND MEAN HOURS/DAY OF 
TOBACCO EXPOSURE_ 


TABLE V - EFFECTS OF INCREASING YEARS AND EARLIER AGE OF INITIAL 
EXPOSURE TO CIGARETTE SMOKE_ 


Vjaars of ogaw 


1-24_ 25* 


Mean houn per 




day of exposure 

RR 1 RR 1 

RR 1 RR 5 


<1.3 

13? 2.22* . 

(19/26)’ 

1.47 2 13 

(21/26) 


>1.5 

1.02 1.21 
(9/16) 

1.07 145 

(17/29) 



Tears of expoaure 


1-24 _ 25* 


Age at first 
exposure 

RR 1 

RR 3 

RR* 

RR 3 

>25 

1.50 3 

1.95* 

(20/25)’ 

1.50 

1.67 

(8/10) 

<24 

1.00 

1.35 

(8/15) 

1.23 

186 

(28/42) 


‘Crude odd* rabo -’Adjusted for age. number of live bmhs. schooling (W/ — K. 
awl yean unoe exposure to cigarette smoke ceased in the home or workplace - *95 % 
Cl 1.33 (0 6*. 4.00). 1 47 (0 74 . 4 30). 1.02 (0 39 . 3 45). I 07 (0 57. 3.39} 
-*95% Cl 2 22 (0 79. 6.21). 2 13 (0 B*. 5 43). I 21 <0 37. 3 96). 1 45 (0 56. 
3 7g) -^Number of casea/number o( controls 22 cases and 40 controls had no 
expoaurt - RR 1.00. 


‘Crude odds ratio -’Adjusted for age number of live births, schooling (*/-). 
awl rears since exposure to cigarette imokr cea s ed in the home or workplace -*95% 
Cl 150 (0 71 3 99) 150 ( 0 *7 . 4 64). 100 (0 41.3 42). 1.23 (0 76 . 3 60) 
-*95% Cl I 95 (0 76. 4 98). I 67 (0 52. 5 33). 135 (0 30 6 Hi: 1 16 (0 78. 
4 46) -’Number of cases-'number of controls 24 cases and 45 control* had no 
exposure » RR 1.00 
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Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Figure 1 - Measurements for passive smoking and RR for lung can¬ 
cer ‘Adjusied for age, number of live births. schooling ( + /-) and 
years since exposure 10 cigarette smoke ceased in the home or work¬ 
place, p <0.05. 


the squamous or small-cell lung tumors than among the ade¬ 
nocarcinoma or large-cell types (Table VI). This was espe¬ 
cially true for the adjusted RJ* in the formeT group, as 3 of the 
4 measurements consistently indicated increasing risk with 
increasing exposure. 

Location by lobe 

Eighty of the cases had the main tumor residing in one of 
the lobes. The remaining 8 cases, with primary tumors in the 
right or left main bronchus, or in the right intermedius region, 
were too few for analysis. Calculations of the RR showed that 
none of the crude or adjusted values were significant for 
upperriobc tumors (Table VU) For the middle or tower lobes, 
alt of the adjusted RR were in the comparatively higher range 
of 1.9-5.5 for those with some passive exposure t Moreover, 
for 3 of the exposure measurements, tout years * hours/day, 
and cigarertes/day, the confidence intervals for the crude and 
adjusted RR indicated some borderline significant values. 
However, none of the trend analyses for the lobe data came 
out significant. 


TABLE VI - MEASUREMENTS OF PASSIVE SMOKING AND RR FOR LUNG CANCER BY HISTOLOGICAL TYPE 



Squama* or mil-cell: 



Adcnoomaorru or larpe-cell 

Number of cates/ 



Number of cmV 




Himber of 

HR'(95* Cl) 

RR : (951 Cll 

■umbet of 

RR* (931 O) 

RR ? <95* at 


control i 


controls 



Total years 







0 

7/40 

1.00 

1.00 

12/40 

1.00 

1.00 

1-26 

10/46 

1.24 (0.37.5.40) 

1.58 (0.37.6.77) 

17/46 

2:11 (0.54. 3.74). 

2.07(0.64.6.71) 

27+ 

Total hours 

15/51 

1.68.(0.47; 5.79) 

1.82 (0.49, 6 80) 

17/51 

1.90 (0.5K 3.27) 

1 43(0.51.4.02) 

(in hundreds): 
0 

7/40 

1.00 

1.00 

12/40 

1.00 

100 

1-150 

12/56 

1 22 (0.34.4 71) 

1.40(0.34. 5.77) 

18/56 

1.07 (0.48. 3.05) 

1.70(0.55. 5.20)i 

151 + 

Hours/day 

13/41 

1.81 (0.52. 6.54) 

2:04 (0.53,7.85) 

16/41 

1.30(0.59,4.02) 

1.57 (0.55,4.49) 

0 

7/40 

1.00 

1.00 

12/40 

1 00 

100 

< 1.3 

8/44 

1.04 (0.31.4.70) 

1.34 (0.31. 5 84) 

17/44 

1.29(0.56,3.61) 

2 19(0 71,6.77) 

>13. 

Cis*reti«/d*y 

17/53 

1.83(0.52,6.69) 

2.01 (0.52.7.72) 

17/53 

1.07 (0.49, 3.23) 

1.34 (0.47, 3.82); 

0 

9/48 

1.00 

1.00 

13/48 

1.00 

i.00 

1-19 

9/26 

1.85 (0.57.7.20) 

2.02 (0 53.7.68) 

12/26 

1.70(0 77.5.72) 

2.05 (0.63.6.72) 

20+ 

14/62 

1.20 (0 36. 3.31) 

1.19(0 36,3.93) 

19/62 

1.13 (0.59, 3.57) 

1.88(0.68.5,17) 

‘Crude odd* ratio - 

^Adjusted for aft. number ofilivc bmh*. achooiinr ( + /->. and yean unce exposure to opretie amok* cawed in the home or workptac*. 


TABLE VII - 

MEASUREMENTS of PASSIVE SMOKING AND RR FOR LUNG CANCER BY LOBAR LOCATION 




Upprr Inbei 



Middle or fewer lobes 



Number of cates' • **»©<. 

number of cnmrols RR (951 Cl) 

RR ; f95t at 

Number of cases' 
•umber crl controls 

RR 1 (951 D) 

RR ; (951 Cl 

Total years 







0 

10/40 

1.00 

1.00 

11/40 

1.00 

1.00 

1-26 

11/46 

0.96 (0 43, 3.82) 

1 0.98(0.27,3.64) 

17/46 

1.34 (0.86,8.72) 

3.08 (0.83, 1:1.38) 

27 + 

Tout hours 

16/51 

1.25(0.40,2.87) 

i 1.42 (0.46. 4.42) 

15/51 

1.07(0.62,6 15) 

2.13(0.62,7.24) 

(in hundreds) 
0 

10/40 

1.00 

1.00 

M/40 

1.00 

100 

1-150 

15/56 

1.07 (0 30. 2.38) 1.30 (0 38. 4.50) 

18/56 

1.17(0.76.7.26) 

2.37 (0.67, 8.35) 

151 + 

12/41 

1.17(0.38,3.01) 1.23 (0.39,3.91) 

14/4 I 

1.24 (0.68. 7.17) 

2.51 (0/72. 8.84) 

H out*/ day 







0 

10/40 

1.00 

1.00 

M/40 

1.00 

1 00 

<1.3 

7/44 

0.64 (0.15. 1.58] 

1 0 69(0.18,2 61) 

17/44 

1.40 (0 95. 9.51) 

3.24 (0 90. 11.66) 

>1.3 

20/53 

1.51 (0.51, 3.70) 1.64 (0.54, 5.01) 

15/53 

1.03 (0j55, 5.55) 

1.97 (0.57. 6.82) 

Ct^*rcne*/d»y 

10/48 

1.00 

I 00 

12/48 

1.00 

1 00 

1-19 

10/26 

1.85 (0.57.5,39] 

f 2.32 (0.62, 8 76) 

12/26 

1.85 (J .08. 10 39) 

3.49 (0:98, 12.50) 

20-f 

17/62 

1.32 (0.48, 3.321 

1 1.79 (0.59, 5 45) 

17/62 

1.10 (0 61,4 61) 

1.93 (0 63. 5 95) 


oddi mx> - J Adjutted for esc. lumber of lb* birth*, achoolmf {+/-). and yean wncr exposure to apmu smoke coaxed m th* home or •orkpinct 


1C 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Proximal/pcnphtral location 

Among the 85 determinable cases. 46 had peripheral tu¬ 
mors, and 39 proximal tumors. Although only the crude RR 
of 1 2.00 and adjusted RR of 3.52 for 1-19 cigarertes/day were 
slightly significant for the proximal tumors, in general, all of 
the crude and adjusted RR for the peripheral tumors were 
greater than 1.00 (Table VU1) 

Histological type and location 

In order to see whether any particular combination of histo¬ 
logical type, lobe, or proximal'peripheral location of the tu¬ 
mor would result in stronger dose-response patterns by the 4 
lifetime measurements of passive smoking. RR were analyzed 
for the 12 possible 1:1 combinations. We were unable to 
segregate the cases into any finer categories than 2 of the 3 
groups because of the small resulting number of cases for 
analysis. Space does not allow us to present all the tables, but 
the best combination was that of peripheral tumors in the 
middle or lower lobes (Table IX). Among the RR, significant 
or nearly significant figures were found for the crude or 
adjusted RR relating to at least one of the exposure categories 
for each type of measurement. Moreover, the adjusted RR 
tended to range between the relatively high values of 6.5 to 
18.7 for those with some exposure (Fig. 2), and most of these 
were significant or nearly significant. None of the trend tests 
came out significant, but this and the tendency for the higher 
levels of exposure to have lower RR than the low levels of 
exposure may have been due to the small number of cases 
(N-24) 

Although not as apparent^ squamous and small-cell lung 
cancers in the middle or lower lobes (Fig. 3) also seemed to 
show some positive association with passive smoking There 
were only 18 cases with this type for analysts and none of the 
RR or tests for trend were found to be statistically significant 
(Table X). Yet it was promising to see that all the RR with 
some exposure were greater than 1.0. Among the highest 
exposure levels for the adjusted RR. values as high as 7.0 
were found for total hours, and 6.2 for hours/day. 

DISCUSSION 

For comparative purposes, the more commonly used mea¬ 
surements of passive smoking based on yes/no questions of 
whether household co-habitants (husband, childhood/adult¬ 
hood, or others) had smoked, or on the number of cigarettes 
the husband smoked per day, were presented. Only the crude 
RR of 2.37 (95% Cl; 1.03-5.91) for husbands smoking M0 
cigarettes/day was of borderline significance and none of the 
adjusted odds ratios were significant ai the (5% probability 
level. There was little indication that increasing levels of such 
exposure led to increased RR. 

On the basis of our extensive life-history dau. we were able 
to calculate the total years, hours, mean hours/day. and ciga¬ 
rettes/day to which the subjects had been exposed to tobacco 
smoke at home or at work. Our estimates were based on the 
understanding that the household composition of each subject 
would change as she progressed through the life-cycle of birth, 
childhood, adulthood, marriage, motherhood and, for 27%, 
widowhood. We also included exposures from each workplace 
at which the subject had worked for at least 3 months. In our 
adjusted RR, the effect of cessation of exposure to passive 
smoking was accounted for by putting in the years that expo¬ 
sure had ceased at home and/or workplace as a continuous 
regressor variable. 

Despite such detailed accounting, we were unable to find a 
significant trend in the crude or adjusted RR for these 4 
lifetime measurements of passive smoking. Although the RR 
for the intermediate level exposures of hours/day and ciga- 



Figure2 - Measurements of passive smoking and RR for peripheral 
lung cancers in the middle or lower lobes. Adjusted odds ratio. 



Exposure Levels 

Figure 3 - Measurements of passive smoking and RR for squamous 
and small -cel! lung cancer in the middle or lower lobes. Adjusted odds 
ratio. 


rettes/day were significant, the RR at the highest levels of 
exposure for these two variables fell to a non-significant 1.0- 
1.2. In fact, the RR for the highest exposure levels for 3 out 
of the 4 measurements were below all of those with lower 
exposures, and ranged from a very weak 1.0 to 1.4. On the 
other hand, most of the crude and adjusted RR were greater 
than 1.00. 


20235127S1 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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TABLE VIII - MEASUREMENTS Of PASSIVE SMOKJNG AND RR FOR LUNG CANCER BY LOC ATI ON OF TUMOR 




Peripheral 



Pnxumal 




Nwmhri of ca*ei 1 
nwmbri of rontroh 

RR' fWR Cli 

RR : (R5* Cli 

Number of ca*e*' 
•umber r*f ctmiroh 

RR'(V5* CT) 

RR’tfS* Cl> 

Toullyear* 

0 

10/40 

1.00 

1.00 

11/40 

1.00 

1.00 


1-26 

18/46 

1.57 (0 59. 4 84) 

1.52 (0 44.5.17) 

14/46 

1.11 (0.50.4.14) 

2.15(0.64, 

7.19)1 

27 + 

18/SI 

1.41 (0.64.4.78) 

1.84 (0.62. 5 45) 

14/51 

1.00 (0.43, 3.51) 

1.58(0.51; 

4.92) 

Toul hours 
(in hundreds) 

0 

10/40 

1.00 

1.00 

11/40 

1.00 

1.00 


1-150 

20/56 

1.43(0.63.4.97) 

1.82 (0.57.5.85); 

16/56 

1.04 (0.46. 3.53) 

1.86(0.58. 

5,97) 

151 + 

16/41 

1.56(0.60,4.71) 

1.66(0.54.5.06) 

12/41 

1.06 (0 47,4.19) 

1.72(0.54. 

5.51) 

Hours/day 

0 

10/40 

1.00 

1.00 

11/40 

1.00 

1.00 


<1.3 

14/44 

1.27 (0.56.4 62) 

1.66 (0:52,5,33) 

13/44 

1.07(0.48,3.94) 

2.21 (063* 

7.75) 

>1.3 

22/53 

1.66(0.66.4.98) 

1.77 (0j59, 5.32) 

15/53 

0.89(0.44, 3.69) 

1.59(0.51, 

4.93) 

CiKireaes/day 

6 

1-19 

i:/4g 

11/26 

1.00 

1.69 (0.73,6/14) 

1 00 

1.91 (0.57,6.35) 

12/48 

13/26 

1.00 

2 .00 (0.98* 9.17) 

1.00 

>.52(1.01. 

12.27) 

20+ 

23/62 

1.48 (0 70.4.34) 

1.79 (0.64. 5.03) 

12/62 

0.77 (0 34, 2 45) 

1.23 (042, 

3.62); 


‘Crude odd* ratio -*Adjuued f« afe. number of ljvt birth*. athoohn* M> /-). and year*, wncr eaptwurt to ctfarrnc wnoit nmad m the bom or wortpiace 


TABLE IX - MEASUREMENTS Of PASSIVE SMOKJNG AND RR FOR PERJPHERAL LUNG CANCERS 
IN THE MIDDLE OR LOWER LOBES_ 


Esipoisurr 

Nitfmbrr of cates' 
number of ram roll 

RR'r*?« Cl) 

RR : (*5* Cli 

Toul years 

0 

4/40 

1.00 

1.00 

1-26 

10/46 

2.17 (0 98. 84 95) 

10.44(0.91. 119:53) 

27+ 

10/5) 

1.96 (0:88.66 91) 

8.61 (0.84 , 88.21) 

Toul hours (in hundreds) 

0 

4/40 

1 00 

1.00 

1-150 

12/56 

2.14 (1.24. 110.17) 

13.51 (1.16, 157.74) 

151 + 

8/41 

1.95(0.69,56.35) 

7.02 (0.64, 76.93) 

Hours/dav 

0 

4/40 

1.00 

1.00 

<1.3 

11/44 

2.50(1.71. 160 18) 

18.70(1.53.228 03) 

>13 

9/53 

1.70 (0.62.49.89) 

6.49 (0.60,70.37) 

Ci^arettes/day 

6/48 

1 00 

1.00 

1M9 

6/26 

1 85 (0 95.24.36) 

5.53 (0.79 , 38.86) 

20 + 

12/62 

1.55 (0 74. 13.14) 

4.16(0.77.22.55) 


'Crude oddi ratio - : Adjuned for af«. number of live birth*, achnolinf (*/■-).,and years uncc cupowrt tociprtne tmofcr 
cea«d in the home or workplace 

Maniel-Haentwl trend aiulysi* Year* 0 15. hour* 0.16. hourVda* 014. cif'djj 0 ?¥ 

Lofiwic adjusted trend analyu* Years 0 15. hour* 0 66. hnur>./dj) 0 5>. ctp'tLn 0 22. 


TABLE X - MEASUREMENTS OF PASStVE SMOKJNG AND RR FOR SQUAMOUS AND SMALL-CELL LUNG CANCERS IN 

THE MIDDLE OR LOWER LOBES 


Eajmure 

Number of ca*-v 
•umber of comm!. 

RR 1 Cli 

RR : (P5* Cl) 

Toul years 

0 

3/40 

1.00 

1.00 

1-26 

7/46 

2.03 (0:52.44 44) 

5.29 (0.51.54 71) 

27 + 

8/51 

2 09 (0 42.33.01) 

3.97 (0.41.38.22) 

Toul hours 
(in hundreds) 

0 

3/40 

1.00 

1 00 

1-150 

6/56 

1.43 (0.35.29.32) 

3.44 (0.35.34 17) 

151 + 

9/4) 

2 93 (0,59. 46.98) 

7.01 (0.64,76 60) 

Hours/day 

0 

3/40 

1.00 

1.00 

<1.3 

4/44 

1.21 (0.30,29.64) 

3.05 (0.28, 33.14) 

>1-3 

11/53 

2.77(0.57.44.05) 

6.16(0.59, 64.48) 

Ci^areaes/day 

4/48 

1.00 

1.00 

1-19 

5/26 

2.31 (0.56. 23.25) 

3.97 (Q.54.29.20) 

20 + 

9/62 

1.74 (0 44. 11.87) 

2.58 <0.42, 15.93) 


'Crude odd* ratio -^Adjusted for aft. ■umber of live birth*, achooltng < + /—). and year* amcc eipoaurt to opmv smote 
teued in the home or wortpiace 

Mamel-Haenew) trend analysu Yean 0.23. hour* 0 20. hour*/day 0.26 cif/day 0 20 
Lof ISK adjusted trend analyst* Yean: 0 ?1. hour* 0 76. hourMday 0 70. cif>da> 0.7S 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Measurements based on increasing intensity of exposure, 
defined as increasing years (or hours, or cigarertes/day) by 
mean hours/diy of exposure, also did not indicate a dose- 
response relationship. Likewise, the analysis of tout years of 
exposure with age of exposure did not suggest that earlier age 
of initial exposure and increasing years of exposure led to 
higher RR. h was troubling to find that in both types of 
analysis, the RR for the lowest amounts of exposure were 
among the highest values. 

Dalhamn et al. (1968) noted from their study of the retention 
of cigarette smoke components in human lung, that water- 
insoluble volatile compounds and paniculate matter from cig¬ 
arettes tended to be deposited primarily in the deeper pans of 
the respiratory tree. Since adenocarcinoma is predominant 
among non-smoker lung cancer cases (59 % of our typed cases) 
and it is generally a peripheral tumor, we wanted to see 
whether the passive smoking measurements would exhibit a 
more consistent pattern among the adenocarcinoma and large¬ 
cell types, and/or among the peripheral tumors. In general, 
the peripheral tumors as a group showed stronger dose-re¬ 
sponse results than the adenocarcinomas. 

The RR for total years, hours, and hours/day measurements 
of squamous and small^cell lung tumors indicated consistently 
elevated risks with increasing exposure. This pattern was not 
found for any of the adjusted RR for adenocarcinoma or large- 
cell lung cancers. This association of histology with passive 
smoking is also suggested from previous studies by Trichopou- 
los et al. (1981) and Correa et al. (1983). 

Analysis of the cases by the lobe location of the tumor was 
done to see whether the primary tumor resided more fre¬ 
quently in the upper lobes than in the lower lobes. This is 
because it is known that when dust is inhaled, it first enters 
the upper lobes where much of it is deposited, and then travels 
down to the loweT lobes (Time. 1980) Furthermore, it has 
been observed (J.H-C. Ho, personal observation) that up to 
half of the Hong Kong adult population have radiologically 
evident scars on the upper lobes of their lungs. Most of these 
scars are due to previous tuberculosis infection Since “lung 
cancer is more common in the scarred and chronically diseased 
lung” (Stone et al 1978), we were interested to see whether 
the lobe data would substantiate any of these possibilities. In 
fact, 37 of the lung cancers were found in the upper lobes, and 
43 in the middle or lower lobes. The results from the RR 
estimates from the 4 types of measure menu did not show the 
upper lobes to be more sensitive to environmental tobacco 
smoke. 

Wynder and Goodman (1983) suggested that lung cancer in 
non-smokers *was more likely to occur in the periphery of the 
lung. This was found in our study, as 54% of the determinable 
cases had peripheral tumors vs. 46% with proximal tumors. 
Moreover, the pattern of RR with the various measure menu 
of passive smoking indicated that peripheral tumors seemed to 
exhibit better dose-response RR than proximal tumors. 

When the RR were calculated for the 12 possible 1:1 com¬ 
binations resulting from histological type, location by Jobe, or 
proximal /peripheral tumors, the highest RR were found for 
peripheral tumors in the middle or lower lobes. Significant 
adjusted RR as high as 18.7 were found for some of these 
measurements. Although RR at the lower doses tended to be 
higher than that for the higher doses, the data were consistent 
in that all the RR for those with some exposure were much 
greater than 1.0, and the adjusted RR for at least one of the 
RR for each type of measurement was statistically significant 
or nearly significant. 

The RR analysis for squamous and small-cell lung cancers 
in the middle or lower lobes also appeared somewhat better 
than the others, with total hours and hours/day measurements 
showing some dose-response pattern! With the above two 


combined analyses showing some promise, perhaps the best 
RR would have been obtained if analysis had been done with 
squamous or small-cell peripheral tumors in the middle or 
lower lobes. We were unable to do these caJtulations because 
only 8 cases fitted into this category; 

Actually, the finding of a possible risk of squamous andi 
small-cell tumors in the middle or lower lobes was somewhat 
unexpected, given that dust particles tend to adhere to the 
upper lobes, and tuberculosis usually affects the upper lobes. 
To see whether calcified foci or fibrosis in the upper lobes 
could account for the higher RR in the middle or lower lobes 
because the previous presence of such lesions might disturb 
the expected distribution of inhaled paniculate or gaseous 
matter; most of the chest radiographs of cases with, squamous 
and small-cell lung tumors were re-examined. No significant 
difference was found in the proportion of positive cases with 
upper lobe vs. lower lobe tumors. 

In our analysis of all never-smoked cases, the lack of a dose- 
response pattern, and an almost consistent drop in the RR at 
the highest doses of exposure would seem to lend little, or 
only weak support for the passive smoking linkage with lung 
cancer for women in Hong Kong. This might be due to the 
fact that it has been estimated (Rylander et al 1983) that the 
non-smoker exposed to environmental tobacco smoke receives 
about 1 % of the active smoker's dose of tobacco smoke based 
on cotinine levels in the body, and this is roughly equivalent 
to the tobacco smoke of 0.1-1.0 cigarette inhaled by an active 
smoker in a day. Moreover, a 15- to 17-year longitudinal study 
of 97 non-smoking females in Holland did not find an associ¬ 
ation between passive smoking exposure and pulmonary func¬ 
tion decline (Brunekreef era/., 1985). Thus the effects of 
passive smoking might be so weak that they art easily over¬ 
shadowed by other environmental factors such as diet or ex¬ 
posure to inhaled gaseous /particulate matter from other sources 
in the home or the workplace. 

When the lung tumors were segregated by historical type 
and location, the resulting analyses showed that peripheral 
tumors in the middle or lower lobes, and squamous or smalli 
cell tumors in the same lobes, exhibited better RR patterns for 
passive smoking in terms of consistency, strength, and dose- 
response. We are not sure whether this proclivity for passive- 
smoking-rtlated lung tumors to reside in the middle or lower 
lobes might be due to the fact that the lower lobes have more 
bronchial cells at risk than the upper lobes, or whether the 
size, weight, or composition of gaseous or particulate matter 
from passive smoking may favor its adherence to the periph¬ 
eral areas and the lower lobes. Nevertheless, the overall pro¬ 
portion of lung tumors in the middle or tower lobes among our 
88 cases ranged from 27% for the peripheral tumors to 20% 
for the squamous or smaJ 1-cell tumors. Thus, the majority of 
lung cancers among our non-smoking population were proba¬ 
bly due to some factors) which yet remain to be identified. 

The results from this study, showing a weak effect of passive 
smoking on the risk of lung cancer among never-smoked Hong 
Kong Chinese women, must be interpreted cautiously, since it 
was based on only 88 cases and 137 controls. With this samplt 
size, RR less than approximately 1.4 would be difficult to 
detect with 95% power and at the 5% level of significance. 
This problem was even greater when the cases were stratified 
by histological type and location of the primary tumor. How¬ 
ever, these data seem consistent with the findings from other 
epidemiological, biochemical, and physiological studies in 
showing higher risks for squamous-cell tumors in the periph¬ 
eral areas of the lung Confirmation of these findings from 
other studies is therefore needed 
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TOO female txuif cancer patients and 200 Healthy district controls vert Inter¬ 
viewed to identify and quantify the various sources of passive smoking among 
Chinese females in Hong Kong. For the ever-smokers. passive exposure from 
external sources did not appear to add to their risk. For the never-smokers. 
qualitative assessments (smoke exposure categories, age when passive exposure 
started), and quantitative assess menu (hours, years, intensity) showed no si¬ 
gnificant differences between the data for patients and controls. Moreover, 
higher relative risks were not associated with higher levels of passive smoking 
for the ever or never-smokers. Thus, our findinp would seem to indicate 
that passive smoking, as an isolated factor, did not have an influence on 
female lung cancer incidence In Hong Kong. 


Recently, there has been renewed di¬ 
scussion on the possible effects of passive 
smoking on lung cancer risk (5, 8, 19). 
In previous studies on the possibility of 
increased risk of lung cancer among wi¬ 
ves/husbands from their smoking spou¬ 
ses, the data (2. 9, 12, 16) were only based 
on whether the spouse smoked (yes/no) 
with no further qualifications on whether 
the smoker actually smoked in the pre¬ 
sence of the subject and for how long. 

Where « quantification » was done (5, 
17. 18)» it was based on the current spou¬ 
se's smoking habits. It is well known that 
the carcinogenetic process of internal so¬ 
lid cancers usually begins 20 or more years 
before diagnosis when there might have 
been no exposure from the current sour¬ 
ce. Furthermore, little account was taken 
of changes in smoking habits or marria¬ 
ge, or the possibility of exposure from the 
work environment. Some of these pro- 
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blems were raised by Hammond and Se- 
likoff (11) but they have yet to be ad* 
dressed by epidemiological studies to date. 

Chinese females in Hong Kong have an 
average annual age-standardized inciden¬ 
ce rate of 24.1/100.000 for lung cancer 
(13). This is among the highest rates for 
women in the world. In order to more 
directly assess the possible role of passive 
smoking in lung cancer development, a 
retrospective study of 200 female lung 
cancer patients and 200 healthy district 
controls was begun in 1981. Hong Kong, 
with an average urban density of 28*000' 
inhabitants per square kilometer, and 8 
m* of average living space per person, is 
one of the most densely populated areas 
in the world. It is. therefore, an appro¬ 
priate place to test the passive smoking 
aetioiogical hypothesis. 

Padena and method] 

The 200 Iun* cancer patients studied were from 
the wards or out-patient departments of S hospitals 
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fai Hon* Kong. Piticnn were interviewed as they 
became available. Eight possible subjects were not 
interviewed because they were not sufficiently alert 
to answer our Questions. Another IS had to be 
rxrWiAed after interviews had been completed; when 
later evidence and checkin* revealed that their lung 
tumours were secondaries and not primaries. Medi¬ 
cal records and radiographs were reviewed by I.H.- 
CHh and pathology specimens were verified by D-S. 
with her colleagues. Where necessary* additional dia¬ 
gnostic procedures were requested to complete the 
data. 

Patients were matched with an aqua] number of 
healthy controls by age stratification (x 5 yean) 
in each district (n * 54), and by socio-economic 
gurus. Controls were interviewed at their homes 
within a few weeks after their matched patients 
bad been identified. 

Two female research assistants, fluent in Chinese 
and English, conducted the interviews using a tape 
recorder and semi-structured questionnaire. Utilizing 
interview techniques from the social sciences, espe¬ 
cially those related to the gathering of life histo¬ 
ries. the interviewers were trained to probe for 
details and elaboration of facts. Data were obtai¬ 
ned on the changes in residence patterns since birth 
(where lived, how long, bow many together, what 
type of housing, how many rooms); occupational 
history (where worked, what done, level of pollu¬ 
tion. how tong): active smoking (type of tobacco, 
method of smoking, and amount currently smoked 
and at 10. 20. 50. 40. SO or more yean ago. and 
inhalation practices); passive smoking (from whom, 
what type of tobacco product, amount they proba¬ 
bly smoked per day. amount of time of exposure, 
when stopped or changed); personal and family hi¬ 
stories (age at marriage, divorce, separation, and/or 
widowhood: number of children, occupations of pa¬ 
rents and spouse): etc. The uped interviews were 
transcribed and then checked by L.CJC for points 
that had been left out. or for inconsistencies, eg. 


comparing passive smoking exposures with residen¬ 
tial and marriage histories. Where necessary, sub¬ 
jects were recontacted for further information. The 
mean age of the pinents was 61.8 years (S.D. 10.Q) 
and that for the controls was 60.6 yean l$-D. 9-6). 


Results 

Histological distribution 

The histological distribution according 
to WHO 2nd Edition (20) and basis of 
diagnosis of the patients are shown in 
Table I. 

The predominant cell type was adeno¬ 
carcinoma. forming 34.5% of the total sam¬ 
ple, or 38% of those with histological ty¬ 
ping. However, when the frequencies of 
squamous plus small cell types are com¬ 
pared with adenocarcinoma plus large 
cells, the resulting, Kryberg ratio (6) of 
1.16 still showed a preponderance of the 
former group of tumours. This low rela¬ 
tive frequency of adenocarcinomas in 
Hong Kong Chinese females was also 
found by Chan and MacLennan (3). 

Smoke exposure categories 

From our interviews, three major regu¬ 
lar sources of tobacco smoke were identi- 
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Paitive smoking risk in Chinese women? 


fifid. In addition to ever-sinokers (S), there 
were those who had cohabiting relatives 
smoking in their presence at home (Hi. 
or those daily exposed at their workplace 
for a number of years <W). In Fig. 1 three 
intersecting circles have been drawn to 
shown seven possible categories and one 
isolated circle (N) representing those who 
had never been exposed to any of these 
regular sources. Passive exposure is de¬ 
noted by the shaded area, and includes 
sidestream smoke from home or work¬ 
place. 

To see whether this qualitative method 
of assessment would discriminate higher 
risk groups, all patients and controls we¬ 
re fitted into each of these 8 different 
smoke exposure categories and the odds 
ratios were calculated (Table II). If those 
claiming none (N) represent the standard 
with a relative risk (RR) of 1.00. smokers 
with no other source of exposure (S) or 
multiple sources (SH, SW, SHW) had RRs 
ranging from 2.56 to 5.45. whereas non- 
smokers who were only exposed to passi¬ 


ve smoking at home (H), workplace (W). 
or both (HW) had RRs only marginally 

T«ble [I - Relative risks (RR) (or different exposure 
categories. 
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greater than 1.00 (range 0.91-1.59). When 
smokers and those only passively exposed 
were grouped (Table IIB), the RR of acti¬ 
ve smokers was 3.23. and that for the pas¬ 
sive smokers a non-significant 1.24. 


Quantification of passive smoking 

Our detailed interviews allowed us to 
estimate the amounts of passive smoking 
from various places in terms of hours or 
years (Table III). Smokers as a group 
had more exposure to passive smoking 
from others than the never-smokers. De¬ 
pending on the unit of measurement, whe¬ 
ther hours or years, we found that among 
the smokers, the patients had more hours 
of exposure, but the controls had more 
years. Among the never-smokers. the con¬ 
trols actually had more hours or years 
than the patients, but these differences 
were minimal. Hours per year was used 
as a measure of intensity of passive expo¬ 
sure. Overall, there was no significant 
difference in exposure levels between pa¬ 
tients and controls, whether they were 
smokers or never-smokers. 


Tible III • Avcraxe accumulative passive tobacco 
moke exposure by place. 
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Since about 90% of the total amounts 
of passive smoking came from the home. 
Table IV shows the average contribution 
from each cohabiting relative who smoked 
in the presence of the subject. Only direct 
exposure was counted. Husbands who 
smoked, but did not expose their wives 
to passive smoking for various reasons, 
such as living overseas, on travelling jobs, 
etc., were not included in the estimations. 
From the Chinese cultural practice of ha¬ 
ving extended family members living to¬ 
gether, the female could be exposed to 
her parents’ cigarettes or pipe when young, 
to her husband’s and in-taws' tobacco du¬ 
ring marital life, and to her children's ci¬ 
garettes when old. Although in terms of 
hours/person, parents were found to be 
a heavy source of sidestream smoke, only 
a minority of patients or controls were 
so exposed. The most frequent source was 
that from the husband. 

About 2/3 of the total hours of tobac¬ 
co exposure were calculated from our 
data to be from the husband's cigarettes. 
Both cases and controls had an average 
of about 20.000 hours of passive smoking 
from their homes, so that no significant 
difference in exposure levels was found 
between them; 


Tibi* IV • Source oi passive exposure at home. 
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Passive smoking risk in Chinese women? 


Unlike the Louisiana study (5). we 
found no association of an increase in 
disk of lung cancer among current smo¬ 
kers, ex-smokers, or never-smokers and 
material or paternal (yes/no) smoking 
habits. 


Smoking history and histology 

Among the ever-smokers, there was a 
predominance of squamous and small cell 
types of lung tumours, whereas the op¬ 
posite pattern of a predominance of ade¬ 
nocarcinomas was found for those passi¬ 
vely exposed and the N category (Table 
V). There was no significant difference 
in cell type distribution between the pas¬ 
sively exposed women and those with no 
regular exposure. The predominance of 
adenocarcinomas in the never-smoked 
women as a group, regardless of their 
passive smoking history, has been repor¬ 
ted elsewhere (1, 4. 10). 


Table V - Smoking history and histology. 
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Risk among never-smokers 

We have earlier shown that the average 
total amount of hours or years of passive 
smoking among the. never-smokers was 
not significantly different between pa¬ 
tients and controls. We also did not fond 
a higher RR among patients with passive 
exposure levels of > 35.000 hours (3 hours 
12 min<./day x 30 years) than those with 
lower exposures (Table VI). 


Tabic VI - HR of lung cancrr among never-smokers 
by levels of passive exposure. 
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It is possible that the bronchial mu¬ 
cosa is more susceptible to carcinogens 
before adulthood than later in life. Table 
VII summarized our data on age when 
passive exposure started for the never- 
smokers. There was no significant diffe¬ 
rence between patients and controls in 
their ages at first exposure. In fact, there 
were more controls who had been exposed 
before the age of 20 years than their mat¬ 
ched patients. Thus our data were unable 
to substantiate the possibility raised by 
Doll and Peto (7) that * life-long exposure 
(including childhood) may have four ti¬ 
mes the effect of exposure which is li¬ 
mited to adult life ». 


Tabic VU • Ass passive exposure parted for never- 
smokers. 
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Risk for ever-smokers 

It is well established that not -all smo¬ 
kers, not even heavy ones, will develop 
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lung cancer. To see if passive smoking 
adds risk to active smokers, the risks for 
light smokers (< 100 kg tobacco or 14 
pack years) with low or no passive expo¬ 
sure (< 15*000 hours or 1J hours/day x 
50 years) and those smoking similar 
amounts but with heavy passive smoke 
exposures were compared (Table VTII). 
The same comparison was applied also to 
the heavy smokers (> 100 kg or 14 pack 
years). We found not only no increase but 
an actual decrease in the risk for both 
light and heavy smokers with heavy pas¬ 
sive exposure compared to those with no 
or tow exposure. There was only an increa¬ 
se in the risk related to the levels of their 
own cigarette consumption. This result 
was also found by Correa et aL (5). 


Table VIII • RR- for smokers with ami without 
passive exposure. 
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Discussion 

In this retrospective study on the pos¬ 
sible influence of passive smoking on the 
high incidence of lung cancer in Hong 
Kong Chinese females, we have attempted 
to identify and quantify various sources 
and types of tobacco exposure among 200 
patients and 200 district controls. We have 
limited' our data presentation to show on¬ 
ly those factors relevant to the issue of 
passive smoking. A more detailed descrip¬ 
tion and- discussion of active smoking as 
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a risk factor was presented elsewhere (15). 

The apparent lack of an association 
between passive smoking and the rislf of 
lung cancer in our study may be due to 
possibilities which occur because passive 
smoking may be only a very weak carci¬ 
nogen, whose effect may be concealed by 
other factors that play a role in a multi¬ 
factorial and multistage aetiology. Among 
the female never-smokers, intervening 
factors might cause an overshadowing or 
a protective effect (e.g. bronchial irrita¬ 
tion, dietary nitrosamines or beta-carote¬ 
ne). These factors in Hong Kong are li¬ 
kely to be different from those in Japan 
(12), U.SA. (9, 16), or Greece (17. 18). and 
this difference may explain our different 
results. The possibility that the « dose-re¬ 
sponse curve resembles a logistic in sha¬ 
pe » such that < there is a dose greater 
than zero which produces zero response > 
was considered by Hammond and Seli- 
koff (11) and may be operating here. 

Certainly the lack of an increased risk 
for the active smokers from passive smo¬ 
king, which was also found by Correa et 
al. (5). Would seem to support the possi¬ 
bility that the effects of active smoking 
or, indeed, other factors yet to be iden¬ 
tified, greatly overshadowed the carcino¬ 
genic action of passive smoking. 

This, however, does not imply that pas¬ 
sive smoking is innocuous, as it may con¬ 
tribute an added risk of other respiratory, 
and cardiovascular diseases (8, 14, 16). 
The possibility of other factors like diet, 
previous history of respiratory diseases, 
occupational exposures, use of inhalants, 
etc., overshadowing or inhibiting the ef¬ 
fects of passive smoking on the risk of 
lung cancer among never-smoked females 
in Hong Kong and also the roles of these 
factors in the carcinogenesis are being 
investigated* 

It is hoped that more direct assess¬ 
ment of passive smoking by other wor¬ 
kers in other areas can shed more light 
on the passive smoking controversy. 
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Lam, T.H., Kung, I.T.M., Wong, C.M., Lam, W.K., Kleevens, 
J.W.L., Saw, D., Hsu, C., Seneviratne, S., Lam, S.Y., 

Lo, K.K. and Chan, W.C., "Smoking, Passive Smoking and 
Histological Types in Lung Cancer in Hong Kong Chinese 
Women," British Journal of Cancer 56(5): 673-678, 1987. 

In this case-control study of Chinese women in Hong Kong, 
445 histologically confirmed cases and 445 age-matched neighborhood 
controls were compared. This study is hampered by the poor method 
used to select controls: a researcher simply visited houses near 
the address of the case until a woman of the correct age was found. 
Statistically significantly elevated RRs were reported for all 
major cell types with active smoking; significant trends between 
RR and amount of tobacco smoked daily were also reported. 

For nonsmoking women, a RR of 1.65 (95% Cl 1.16-2.35) 
for having a smoking husband was reported; a significant trend 
between RR and amount smoked daily by the husband was claimed. 
When broken down by cell types, an elevated risk was reported only 
for adenocarcinoma (RR = 2.12, 95% Cl 1.32-3.39). A significant 
trend between RR and amount smoked daily by the husband was also 
reported. 


No potential confounders were considered. 
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In a case control study in Hong Kong. 445 cases of Chinese female lung cancer patients all 
confirmed pathologically were compared with 445 Chinese female healthy neighbourhood controls matched 
for age The predominant histological type was adenocarcinoma (47.2%). The relative risk (RR) in ever* 
smokers was 3.81 (P <0.001. 95% Cl *2 86, 5.08) The RRs were statistically significantly raised for all major 
cell types with significant trends between RR and amount of tobacco smoked daily. Among never smoking 
women. RR for passive smoking due to a revoking husband was 1.65 (P<001, 95%CJ» 1J& 2.35) wiiMa 
^significant trend 4 briwn ^ th* husband.^.When broken, dm.by !ce]l typESl 

the numbers ^ycrel'l^rJ^< fa U ^5% Cl»1.3£ 3.39) with* Y 
fegnificam trend between RRlSBfS^^ by" the husband. The results suggest that passive 

BDoking is a risk factor for lung cancer, particularly adenocarcinoma in Hong Kong Chinese women who 
never smoked. 


In Hong Kong, lung cancer is the major cause of death in 
both males and females In 1985, there were 2,223 deaths 
attributed to malignant neoplasms of the trachea, bronchus 
and lung (JCD 9th Revision Code 162) which accounted for 
29 5% of deaths due to all forms of cancer; 1,457 in males, 
(31.7%) and 766 (26.0%) in females (Director of Medical & 
Health Services of Hong Kong, 1986) 

On a world scale, male lung cancer death rates are not 
particularly high in Hong Kong. However, the female rates 
are among the highest in the world with an age-standardized 
incidence rate of 23.4 per 100,000 in 1974-1977 (Waterhouse 
et al 1982), resulting in an unusually low male to female 
ratio. The most common cell type in males is squamous cell 
carcinoma (33.3%) and in females, adenocarcinoma (49 6%) 
(Kung et al ., 1984) A case control study in 1976-1977 
confirmed the relationship between lung cancer and smoking 
in males, but in females about half the lung cancer patients 
were found to be non-smokers, of whom two thirds were 
suffering from adenocarcinoma (Chan era/, 1979) Further 
studies on passive smoking and other risk factors have been 
carried out in Hong Kong but they failed to throw much 
light on the causes of lung cancer in never smoking females 
(Chan & Fung. 1982; Lam et al 1983; Koo et al 1984; 
Koo et al.. 1985): 

The present study aimed to answer the following 
questions: 

1. Is smoking a major risk factor for lung cancer in Hong 
Kong Chinese women and if so, what is the relationship 
between smoking and the histological types of lung 
cancer? 

2. Is passive smoking due to a smoking husband a risk 
factor for lung cancer in Hong Kong Chinese women 
who have never smoked themselves and if so, what is 
the relationship between passive smoking and 
histological type? 

Materials and methods 

A standardized structured questionnaire was designed for 
interviewing both cases aDd controls. The questions on 
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smoking habit were modified from those of the 
Questionnaire on Respiratory Symptoms of the Medical 
Research Council (1966) The subject was asked whether she 
smoked, or had ever smoked as much as one cigarette a day 
(or one cigar a week or one ounce of tobacco a month), foT 
one year. If the reply was negative, we checked again by 
asking a further question on whether she had ever smoked 
any amount of any type of tobacco at all in her whole life 
up to the time of the interview. Because of very few positive 
responses to this additional question, we were Satisfied that 
under-reporting of the smoking habit was not a major 
problem. As elsewhere, an cver-smoker was defined as one 
who had ever smoked as much as one cigarette a day or 
equivalent for as long as a year. If a subject had ever 
smoked, questions on the type of tobacco and amount 
usually smoked per day. age when smoking started regularly 
and for ex-smokers only, age when smoking was given up 
permanently, were asked A never-smoker was defined as 
one who had never smoked as much as one cigarette a day 
or equivalent for the duration of one year. 

The smoking history of the subject's husband was 
ascertained in similar way if the subject was married. The 
same definitions of ever- and never-smoker were used for the 
husband. A women was considered exposed to her husband's 
tobacco smoke if she had lived together with her smoking 
husband in the same household for at least one year 
continuously. If the husband was an ever-smoker, 
information on the type of tobacco and amount usually 
smoked per day by the husband and the duration of 
exposure was obtained. 

The questionnaire also contained sections on demographic 
and other variables. It was tested, amended and finalised 
before use in the study. Eight government or government- 
assisted hospitals in which most of the lung cancer patients 
were treated in Hong Kong granted us permission for 
interviewing of patients. 

During the interviewing phase of the study, we intended to 
include all lung cancer patients of the eighi hospitals whose 
diagnosis was based on strong chmco-rmdiological criteria 
and with histological and/OT cytoldgical confirmation: 
Patients admitted to these hospitals who were suspected by 
the hospital clinicians to have lung cancer or who had 
already been given a confirmed diagnosis of lung cancer 
were interviewed as soon as possible after their admission, 
before their physical condition deteriorated Only patients 
with their diagnosis confirmed by a pathologist s report(s) 
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were included as cases Patients with a provisional diagnosis 
were considered only as suspected cases and they were 
followed up after being interviewed; Only those who 
subsequently had a pathology report confirming the 
diagnosis of lung cancer were included; Those without' such 
confirmation were not included in- the present study. The 
pathology report was required to state unambiguously that 
the patient was suffering from lung cancer before it was 
accepted. Information on cell 1 type if available, was noted. 
Cases without information on cell type or unclassified 
because of undifferentiated tumours were grouped under 
'others and unclassified'. The few patients with rare tumours 
such as carcinoid were excluded. Because these hospitals 
were visited frequently by the interviwers so that all eligible 
patients would be interviewed other than the few patients 
who declined to co-operate or were loo ill. we believed that 
we had missed only very few eligible patients. 

For each case, a healthy female control matched for age 
(±5 years) living in the same neighbourhood of the case was 
interviewed. The procedure of control selection was that when 
a patient was interviewed and included as a pathologically 
confirmed case, the age and address of the case was noted 
The interviewer then went to the address of the case and 
started to visit the nearest neighbourhood addresses until she 
found a woman who appeared healthy and was within 5 
years of age of the case. A few questions on present state of 
health' were asked to check that the subject was indeed 
healthy and if so. the same questionnaire was completed. 
Thus the controls were matched for sex. age and place of 
residence 

Interviewing took place between 1983 and 1986, and 
involved experienced female interviewers. The language used 
was mainly Cantonese Each interview took about 30nun to 
complete. Cooperation of interviewees was good and non¬ 
response was rare ( ^ 1%). 

The present paper presents the findings on the smoking 
history of the subjects themselves and for the never-smokers, 
the history of passive smoking due to a smoking husband; 
Four hundred and forty-five cases and 445 controls were 
included. Relative risks (RR) and 95% confidence intervals 
(Cl) (Woolfs logit limits) were calculated for each level of 
nsk factor. Fisher's exact test (two-sided) was used to check 
whether the RR was significantly different from unity, x 1 
test for linear trend was performed to test whether there was 
a trend between RR and the levels of exposure (Breslow & 
Day. 1980) Subjects with missing data were excluded from 
the analysis. 

We earned out separate analysis on cigarette only or on 
all forms of tobacco, by including single (never-mamed) 
women'or by excluding them, by amount smoked daily, by 
duration of exposure or by total amount of exposure 
(amount smoked daily multiplied by duration) r Because of 
the similar results and space limitation, only the results on 
all forms of tobacco, with single women included and by 
amount smoked daily art reported in the present paper. 


Results 

Thirty four percent ofitbe cases were confirmed primarily by 
bronchial or lung biopsy. 12% by lung resection. 8%. by 
lymph node biopsy. 9% by pleural biopsy. 17% by sputum 
cytology. 12% by pleural fluid cytology. 6% by "bronchial 
aspirate, brushing, etc.. 0 j 2% by autopsy and 2% by other 
methods. 

The distribution of the cases by cell type and by smoking 
history is shown in Tablfc I. 

The distribution of cell types differed somewhat according 
to the basis of diagnosis. Resection and pleural biopsy 
yielded 70% adenocarcinoma while other methods resulted 
in 30-35% adenocarcinoma. Bronchial and King biopsy 
resulted in ^30% while other methods resulted in about 
10% squamous cell carcinoma. 

A comparison of cases and controls by age and pUce of 
residence confirmed that they were similar in. the two 
matching variables. The mean age of the cases was 65:6 
years (s.d. 11.2 years) and that of the controls was 65.3 years 
(s.d. 10.9 years). Comparison by other demographic 

variables showed that the cases and controls were 
comparable in place of birth, duration of stay mi Hong 
Kong, level of education, marital status, and husband's 
occupation. Thus, by matching the controls with the cases by 
age and residence, a high degree of comparability was 
achieved with regard to many other demographic variables. 

Table II shows the Relative Risks (RR) by history of ever- 
smoking and cell types. Among the cases for all i ceil types 
combined. 54.5% were ever-smokers and 45.5% were never- 
smokers whereas among the controls, the corresponding 
percentages were 23.9% and 76.1%. The overall RR f for 
ever-smoking was 3.81-The RRs were sign ificw ifl^rarsnfh 
each 7of the- 4 r cett' types, being cdl 

carcinoma p (RRf-1200), - foUow^^fbjr^qSSpus^ cell 
carcihbW (RR « t. 10)., large cell- 'carcinoma (RR«&93) and 

Table ( IlR$Sqwi|lhe; RR by amount Qfjiobacco ,smoked 
dai/yTby the ftbjects?SigniFicant trends^were found for all 
cell types combined and for each of the 4 cell types. 

Table IV shows the RR for passive smoking due to a 
smoking husband and cell 1 types. Single (never married) 
women were treated as non-ex posed to husband's smoking 
The RR was 1.65 for all cell types combined. For individual 
cell types, the numbers were too small to be statistically 
significant except for adenocarcinoma, with a RR of 2.12. 
Table V shows the RR for passive smoking by amount 
smoked daily by the husband. Significant trendsCwere found 
for all cell types combined and for adenocarrindml^only No 
significant RR or trend was found for other cell types and 
the details are not reported here. Because similar results were 
obtained when single women were excluded, these are also 
not reported. It should be noted that the proportions of 
single (never-married) women in the cases and controls was 
6.8% and 5.2% respectively. 


T»Me I Distribution of cell type by smoking habit of cases and comparison with Kung et al’s (1984) senes 


Squamous Small cell Large cell Others and 

cell carcinoma carcinoma Adenocarcinoma carcinoma unclassified Total 

n % n % n % n % n % n % 

Present Senes 

Never smoker 28 30 4 9 t!7 6 131 62 4 9 45 0 25 34 7 202 45 4 

Ever smoker 63 68.5 42 82 4 79 37 6 II 55 0 47 65 3 242 54 4 

Missing data 1 1.1— — — — — — — — 1 °- 

Toul 92 100 0 51' 100.0 210: 1 DO 0 20 100 0 72 100.Q: 445, 1000 


(% of 444 cases) (20 7) (IU5) (47:2); 14.51- <16 2) (100 0) 

Senes of Kung et al (1984 ) 77- 43 169 34 18 341 

(% of 341 cases) (226) (12 6)' (49 6) (10 0): (5 3) <100.0) 
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Tab** II History of-ever smoking ulli forms of ! tobacco) in 444 cases and 44) controls: 

by cell types 



Smoking hist or \ 

: of subjects 

Relative 

risk 

(d 95% CD 


Cell type 

Case 

So ' 

Control 

Yes So 

Yes 

P 

Squamous ceil carcinoma 

28 

63 

72 ' 

20 

8 10 

(4 16. 15.77) 

<0001 

Small cell carcinoma 

9 

42 

36 

14 

12 00 

(4.65. 30.98) 

<0 001 

Adenocarcinoma 

1311 

79 

158 

51 

H87 

(1 l23. 2.85) 

<0.01 1 

Large ceil carcinoma 

9 

11 

17 

3 

693 

(H53.31.38) 

<0.05 

Others and unclassified 

25 

47 

54 

18 

5.64 

(2 71. 11.60) 

<0.00! 

All cell types 

202 

242 

337 , 

106 

3.81 

(2.86. 5.08) 

<0.001 


bioies. For each cell type, the cases were compared with their matched controls. One 
case and 2 controls with missing data on smoking were excluded 


Table in Amount smoked daily (all forms of tobacco) in cases and controls by cell types 


Amount smoked 
doth br subjects 


AH cell types 



Squamous cell carcinoma 


Case 

Relative risk 
Control (d 95% Cl) 

P 

Case 

Relative risk 
Control <d 95% C !) 

P 

Nil 

202 

337 1 


28 

72 1 


1-10 

101 

63 2.67' 


23 

11 5.38 




(1L87; 3,83) 

<0001 


(2.22. 12.46) 

<0001 

11-20 

90 

28 5.36 


28 

6 12.00 




(3.39. 8 48) 

<0.001 


(4 49. 3210) 

<0.001 

2! -f 

39 

9 7.23 


10 

1 25.71 




(3.43. 15.24) 

<0.001 


<3.14, 210 30) 

<0.001 

Total; 

432 

437 


89 

90 


Test for trend 


r 2 - 89 5. P< 0.0011 



X 3 -41 96, /><0 001 




Small cell carcinoma 



Adenocarcinoma 


Amount smoked 


Relative risk 



Relative risk 


daily b\ subjects 

Case 

Control (d 95V. Cl) 

p 

Case 

Control (d 95 V# CD 

p 

Nil 

9 

36 1 


131 

158 1 


1-10 

16 

10 64 


36 

29 1.50 




(2.18. 18.77) 

<0.001 


(0.87. 2.57) 

>0.05 

11-20 

14 

4 140 


27 

14 2.33 




(3 70. 52.92) 

<0.001 


(1.17, 4.62) 

<0.05 

21 + 

11 

0 


9 

5 2:17 





<0001 


(0.71. 6.64) 

>0.05 

Tout 

50 

50 


203 

206 


Test for trend 


r* — 32.61. P< 0.001 



r 2 -8.04. F<0.01 




Large cell carcinoma 



Others and imciassified 


Amount smoked 


Relative risk 



Relative risk 


daily by subjects 

Case 

Control (A 95% CD 

p 

Case 

Control (A 95% CD 

P 

Nil! 

9 

17 1 


25 

54 1 


1-10 

6 

3 3.78 


20 

10 4.32 




(0 76. 18 79). 

>0.05 


(1.77. 10 57) 

<001 

11-20: 

4 

0 


17, 

4 9.18 





<005 


(2 80. 30 11) 

<0.00; 

211+ 

1 

0 


8 

3 5.76 





>0 05 


(1 41, 23.57) 

<0 05 

Toia! 

20 

20 


70 

71; 


Test for trend 


X 3 «8.17, iP<001 



X 3 - 19 86. P<000\ 



Sates. Subjects with missing data on amount smoked daily were excluded 
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the relative risks fori adenocarcinoma found in other Hong 
Kong studies 1.59 (Chan et < 2 /.. 1979). 1 80 (Lam ei al.. 

1983 )j 1 88 (Kooi et al . 1985): and 2 1 (Lam. 1985). The 
significant: trend observed for adenocarcinoma provides 
further evidence that smoking is also a nsk factor for this 
cell type. 

The association between histological types and smoking 
was reviewed recently by an IARC Working Group ('1985) 
which concluded that all the three principal types of lung 
cancer., vt: squamous cell, small cell and adenocarcinoma, 
were probably caused by smoking, although the relative nsk 
was least extreme for adenocarcinoma. The results of the 
present study have therefore supported the IARC 
conclusion. 

It should: be noted; however, that the proportion of never- 
smokers was 62.4% in adenocarcinoma, as compared with 
26 1% in squamous and small cell carcinoma; and that some 
of The adenocarcinomas among smokers may well not have 
been caused by smoking The causes of the high rates of 
lung cancer, particularly adenocarcinoma in never smoking 
women in Hong Kong remained uncertain, and prompted 
the present' study: Furthermore, this problem had become 
more urgent since Rung ei al. (1984) showed that there 
appeared to have been an increase in the relative frequency 
of adenocarcinoma in both sexes in the comparison of their 
senes of lung cancer cases in 1973-1982 with an earlier senes 
in 1960-1972; 

Since tbe publication of the results on passive smoking by 
Hirayama (1981) and Tnchopoulos et al. (I981)j passive 
smoking was postulated as a nsk factor for lung cancer in 
never smoking women in Hong Kong and elsewhere. In 
Hong Kong. Chan and Fung (1982) reanalysed the case 
control study data of Chan et al. (1979) and found that 
among non-smoking women there were more passive 
smokers in controls (66 139) than cases (34/84). Tbe 84 cases 
included 34 ad e nocar a nomas and other cell types. In a case 
control study by Koo et of (1984) on 200 female lung cancer 
patients and 200 healthy district controls, 69 adeno¬ 
carcinomas and 19 cases not confirmed pathologically were 
included. The RR in never smoked wives with smoking 
husbands was 1.48 (F-0.16) and is close to that in the 
present study (1 65). The RRs for passive smoking in never 
smoking females by cell types were; squamous cell 1.75, 
small cell 1.10. adenocarcinoma 1.11 and large cell 1.44 
(Koo et ai , 1985), However, in a study by Lam (1985) on 
163 female lung cancer cases and 185 orthopaedic controls, 
the author focussed the analysis for passive smoking on 60 
adenocarcinoma cases and 144 controls, both cases and 
controls being non-smokers. For peripheral tumour, he 
found an increased RR of 2 64 (/ > <0.05) for passive 
smoking due to a smoking husband. For central tumours, 
the RR was 1.61, but was not significant. The RR for 
adenocarcinoma, central and peripheral tumour combined 
was 2.01 (95V. Cl-1.09, 3.72; P< 0.05; our calculation)! 
Passive smoking in other cell types was not reported 1 

In the present study the overall RR for passive smoking 
due to a smoking husband was 1.65 (P< 0.01) in all cell 
types combined When broken down by cell types, a 
statistically significant RR was found only in adeno¬ 
carcinoma but not in the other cell types, although this may 
have reflected chiefly the smallness of tbe numbers involved. 
Tbe value of RR of 2.12 was verydose to that of 2.01 
reported: by Lam (1985) The 95% Cl for the present study 
(1 32, 3 39) was narrower than that in Lam’s study (1.09, 
3.72), however, because the number of subjects was smaller 
in the latter study: Analysis by central I or peripheral 
positions of the tumour was not possible in tbe present study 
because of lack of information: h is probable that the true 
relative nsk is nearer to the lower end (1.30) than to the 
upper end: (3.36) of the confidence interval, because it is 
difficult to believe that passive exposure is more hazardous 
than active exposure, and for adenocaranomas the relative 
risk (companng all smokers with all never-smokers. 


including passively exposed neverrsmokers) fori active 
smoking was only 1.87: The significant trends observed 
between RR and amount smoked daily by husband fori all 
cell types, combined and for adenocarcinoma provides 
support the view that the relationship is likely to be causal 

Recently, Blot and Fraumem (1986) reviewed: the 
epidemiological and other evidence on passive smoking and 
lung cancer and concluded that the existing evidence is 
highly suggestive that long-term exposure to environmental 
tobacco smoke increases the nsk of lung cancer. 
Summansing the available data, they estimated that the 
excess nsk was - 30%. Tbe excess nsk rose with increasing 
exposure, reaching -70% among heavily exposed non- 
smokers. Wald et al. (1986) also calculated a relative nsk of 
1.35 for lung cancer among non-smokers living with smokers 
by pooling the results of 10 case control studies and three 
prospective studies and concluded that breathing other 
people’s tobacco smoke is a cause of King cancer. Compared 
to the 13 studies included by Wald et al. (1986) the present 
study included the largest series of never smoking lung 
cancer cases (199 cases). Results of the present study would 
add more evidence on passive smoking as a nsk factor and 
they would contribute towards pan of tbe explanation for 
tbe high incidence of lung cancer in never smoking women in 
Hong Kong 

With regard to tbe possibility of bias through the misclass- 
ification of current and ex-smokers as lifelong non-smokers. 
Wald et ah (1986) stated that the extent of misdassification 
bias was influenced by the propanions of men and women 
in the population who had smoked at some time and the 
greater the proportions (of women m particular), the greater 
the bias. By choosing tbe high proportions of 50% of 
smokers in women and 70% in men and a low observed 
relative nsk of 1.35, they concluded that the misdassification 
bias was unlikely to account for all the association between 
lung cancer and passive smoking: In Hong Kong, the 
proportion of smokers in men was 32.8% and in women 
4 1% (Hong Kong Census and Statistics Department, 1985); 
These figures, particularly in women, were much lower than 
the figures used by Wald et al. (1986). Also, the observed 
RR was higher in tbe present study. Thus the extent of 
influence by misdassification bias would: be much less and: 
could not account for the relatively high RR in the present 
study. 

Furthermore, a comparison for adenocarcinoma on the 
RR due to active smoking (1.87) and that due to passive 
smoking (2 12) seemed to suggest that the nsk for passive 
smoking was quite similar to that for active smoking for this 
particular cell type. This was not the case for all other cell 
types in which active smoking posed much higher risks than 
passive smoking The apparently greater risk of adeno¬ 
carcinoma than of other cell types from passive smoking 
conflicts with findings in other studies and this may be a 
feature of small numbers. However, Peto and Doll (1986) in 
their recent editorial on passive smoking stated that the 
observed risk need not necessarily be the same in all 
countries as type of tobacco, past changes in smoking habits, 
and tbe extent of passive exposure both at home and 
elsewhere may all differ substantially between different 
countries. In places like Hong Kong where people lived in 
more over-crowded conditions with poor ventilation, passive 
exposure mfcy be heavier resulting in a higher RR. 
Moreover, Wynder and Goodman (1983) noted that the 
predominant cel! type of lung cancer in non-smokers is 
adenocarcinoma and postulated that passive inhalation may 
primarily increase the nsk for adenocarcinoma because side- 
stream smoke, which contains many gaesous components, 
can reach the deeper parts of the lung more readily than, can 
mainstream smoke with more particulates. Together with the 
Findings by Lam (1985) on pcnpheral adenocarcinoma, our 
results do offer some support for Wynder and: Goodman’s 
postulate that passive smoking may be a nsk factor 
particularly for adenocarcinoma At the very least, reviews 
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TaMt IV Passive smoking due to a smoking husband (aU forms of tobacco) in 199 never 
smoking cases and 335 never smoking; controls by cel] types 



Smok ing history of husbands 

Relative 

risk 

(d 95% Cl) 


Cell type 

Case 

So 

Yes 

Control 

So Yes 

P 

Squamous cel! carcinoma 

15 

12 

37 

35 

0.85 

(035. 2 06) 

>0 05 

Small cell caranoma 

2 

6 

18 

18 

3 00 

(0.53. 16.90) 

>0.05 

Adenocarcinoma 

53 

78 

92 

64 

2.12 

(1.32, 3.39) 

<001 

Large cell carcinoma 

2 

7 

8 

9 

3.11 

(0.50. 19.54) 

>005 

Others and unclassified 

12 

12 

28 

26 

1.08 

(0.41, 2.82) 

>0.05 

All cell types 

84 

115 

183 

152 

1 65 

(1.16, 2.35) 

<0.01 


Sores For each ceil type, the cases were compared with their matched controls on passive 
smoking for ever smokers and never-smokerv Results on ever-smoken wctt not included 
here. One case and 2 controls with missing data on smoking and 3 cases and 2 controls with 
missing data on husband's smoking were excluded. 


Table V Passive smoking due to a smoking husband fall forms of tobacco) in never smoking cases (all cel! types 
and adenocarcinoma) and never smoking controls by amount of tobacco smoked daily by husband 


Amount smoked 
daily by husband 


All cell types 



Adenocarcinoma 


mm?. 

Cost 

Control 

Relative risk 

(d 95% CD 

P 

Case 

Control 

Relative risk 
<d 95% CD 

P 

Nil 

84 

183 

1 


53 

92 

1 


\ 

1-10 

22 

22 

2,18 


17 

12 

2.46 






(1.14, 4 115) 

<0.05 



(1.09* 5.34) 

<0 05 


11-20 

56 

66 

1.85 


37 

28 

2:29 






(M 9, 2.87) 

<0.01 



(1.26. 4 16) 

<001 


21 + 

20 

21 

2.07 


15 

9 

2:89 


i! 




(1107, 4.03) 

<0.05 



(1.18.7:07) 

<0 05 

j; 

Tout 

182 

292 



122 

141 



11 

Test for trend 

X J « 10.17, P <0.011 


X 3 -11.07. P< 0.001 




Notes:, Subjects with missing data on amount smoked daily by husband were excluded 


Discussion 

The present study was a ease control study on lung cancer in 
Hong Kong Chinese women with a larger number of 
subjects included than in the two previous local case control 
studies (Chan et al., 1979; Koo et al ., 1984). All our cases 
were pathologically confirmed, unlike these two previous 
studies which included cases confirmed only by climco- 
radiological criteria. Tbc primary advantage of its relatively 
targe-size (the largest such series yet reported) and the 
improvement over previous Hong Kong studies by including 
only pathologically confirmed cases enabled calculations of! 
histologic-specific nsk estimates. 

The controls used were healthy women from the same 
neighbourhood matched for age. Comparability between 
cases and controls with regard to basic demographic 
variables was good, suggesting that these demographic 
variables may not have a major confounding effect on the 
results reported! 

As shown in Table I, the distribution of cell type in the 
cases in the present study was comparable to the large 
pathological study of Kung et al. (1984) which included 
surgical material such as bronchia) biopsy, trans-bronchia) 
biopsy, needle biopsy and resection specimens. Biopsy of 
lymph nodes alone were not included Cases without histo¬ 


logical examination of the primary tumour of the lungs, or 
which were diagnosed by cytology alone were excluded. 
Despite the difference in the basis of diagnosis between the 
present study and that of Kung et al. (1984), the similarity in 
the results suggests that the cell type distribution observed in 
the present study should be close to the true distribution^ 

For smoking by the subject herself, the present study 
confirmed the increased risk of lung cancer found in 
previous studies in Hong Kong, but indicated'' a slightly 
higher relative risk (3.81) than in the study of Chan et al. 
(1979) (3.48) or of Koo et al (1985) (2.77) f The significant 
trend observed suggests that the association is likely to be 
causal] 

With regard to cell types, statistically significant RRs were 
found for all cell types, including adenocarcinoma Ih 
previous studies in Hong Kong, the RRs for adeno¬ 
carcinoma were greater than unity but did not reach a 
statistically significant level; perhaps due to the smaller 
number of subjects studied (Chan et al., 1979. Lam et al. 
1983 ; Koo et al., 1985 ): This led to the hypothesis that 
smoking was not a nsk factor for adenocarcinoma in Hong 
Kong Chinese women The results of the present study 
suggest that smoking is significantly associated with adeno¬ 
carcinoma. although to a lesser degree than with squamous, 
or small cell carcinoma. The RR of 1 87 compared well I with i 
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of passive smoking and lung cancer can no longer suggest 
that the results in Hong Kong fail to support the existence 
of a real relationship. 

In conclusion, however, we note that 25.2 P 0 (53 2101 of 
our patients with adenocarcinoma were neither smokers 
themselves nor passive smokers due to smoking husbands. 
Although smoking and passive smoking may account partly 
for the high incidence of adenocarcinoma, exposure to other 
factors should be further examined to elucidate the aetiology 
of lung cancer, particularly the high incidence of adeno¬ 
carcinoma in this population. 

We art most grateful to the International Development Research 
Centre and : University of Hong Kong for their very generous 
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matched to cases for year of birth, were selected from the original 
cohort as well. Control Group 2 was matched on vital status as 
well. At least 90% of the questionnaires were answered by cases 
themselves. Questions concerned smoking by husband and by parents, 
although it is not clear from the paper whether the question about 
parents reflected childhood exposure. 

For marriage to a smoker, and when both control groups 
were used, a RR of 3.3 (95% Cl 1.1-11.4) was reported for squamous 
cell or small cell carcinoma. For all types of lung cancer, the 
RR reported was 1.2 (95% Cl 0.7-2.1). The authors also claim that 
their data support a dose-response trend for squamous and small 
cell carcinoma with increasing smoking by husband. For all lung 
cancer cell types, a RR = 1.0 (95% Cl 0.4-2.3) was reported for 
parental smoking. 

The authors claim that their reported association between' 
"passive smoking" and squamous and small cell lung cancers was not 
confounded by occupation, urbanization or living in houses with a 
greater risk of radon exposure. 
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PASSIVE SMOKING AND LUNG CANCER IN SWEDISH WOMEN 

GORAN PERSHAGEN, 1 ZDENEK HRUBEC, 1J and CHRISTER SVENSSON 1 

Parshagen, G. (National Institute of Environmental Medi a n*, P.O. Box 60208, 

S-10401 Stockholm, Sweden), 2. Hrubec, and C. Svanuon. Passive smoking and 
lung cancer in Swadish woman. Am J EpkhmM 1987;125:17-24. 

The rotation batwaan passive smoking and lung cancar was axamload by 
mains of s case-control study in a cohort of 27,409 nonsmoking Swadish woman 
idtntifled from quastionnaires mailed in 1961 and 1963. A total of 77 cases of 
primary carcinoma of tha bronchus or lung ware found in a follow-up of tha cohort 
through 1960. A new questionnaire in 1964 provided information on smoking by 
study subjects and their spouses as wall as on potential confounding factors. 
The study revealed • relative risk of 3.3, constituting a statistically significant 
increase (p < 0.05) for squamous call and smalt call carcinomas in woman 
married to smokers and a positive dose-response relation. No consistent affect 
could be seen for other histologic types, indicating that passive smoking is 
related primarily to those forme of lung cancar which show tha highest relative 
risks in smokers. 

histology; lung neoplasms; smoking; tobacco smoke pollution 


In recent years there has been a growing 
interest in the health effects of environ¬ 
mental tobacco smoke. Biologic monitoring 
demonstrated that exposure to tobacco 
•moke constituents may be appreciable 
tmong passive smokers (1-4). Several stud¬ 
io show that children with parents who 
•moke have an increased risk of bronchitis 
pneumonia, and some data also indi¬ 
cate changes of pulmonary function in 
adults and children exposed to environ¬ 
mental tobacco smoke (5). 

A few epidemiologic studies have been 
Published on passive smoking and lung can- 
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cer (6-17). Some of these show increased 
risks for nonsmokers married to smokers, 
but the results are not fully consistent. 
Most of the studies were not specifically 
designed to investigate effects of passive 
smoking, and there are various potential 
sources of random and systematic errors 
which make it difficult to interpret the 
findings. One aim of the present investiga¬ 
tion was to try to minimize such errors, 
especially with regard to the validity of the 
information on exposure and effects. 

Materials and methods 

Study subjects 

This investigation is designed as a case- 
control study within a cohort of nonsmok¬ 
ing women. There are two sources for the 
cohort. Most of the subjects are taken from 
a sample of about 55,000 men and women 
aged 15-65 years in the 1960 National Cen¬ 
sus of Sweden for whom tobacco smoking 
was investigated by a questionnaire mailed 
in 1963. Detailed descriptions of the sam¬ 
pling strategy and the questionnaire are 


17 
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given elsewhere (18), The response rate 
among the women was 95.4 per cent. A total 
of 17,679 (66.8 per cent) of the women 
stated that they had never smoked any 
form of tobacco, and these are included in 
the present study. 

The second source of subjects is the “old” 
Swedish twin register which contains about 
11,000 same-sex twin pairs bom between 
1886 and 1925 (19). The twins were iden¬ 
tified from birth certificates, and a ques¬ 
tionnaire was mailed to them in 1961, pri¬ 
marily to determine zygosity and tobacco 
smoking status. The response rate among 
the eligible female twin pairs was 85.1 per 
cent. In all, 9,730 women (80.6 per cent) 
had never smoked, and they make up the 
rest of the study cohort. 

Cancer morbidity and mortality of the 
27,409 women in the study cohort were 
determined through 1980 in the Swedish 
Cancer Register and the National Register 
on Causes of Death, respectively. The qual¬ 
ity of the information in these registers is 
high for most cancer diagnoses (20). A total 
of 92 cases of tracheal, bronchial; lung, or 
pleural cancer were identified (Interna¬ 
tional Classification of Diseases (ICD), Sev¬ 
enth Revision, codes 162-163) (21). These 
subjects constitute the case series. 

Two control groups, each containing two 
controls per case, were also selected from 
the study cohort. Control group 1 consisted 
of subjects who were matched to their re¬ 
spective case on year of birth (±1 year). 
Control group 2 included subjects who were 
matched on year of birth as well as on vital 
status at end of follow-up. The subjects in 
both control groups were selected at ran¬ 
dom from subjects who fulfilled the match¬ 
ing criteria, with the exception that no 
woman could be used as a control for her 
twin sister. The entire study group con¬ 
sisted of 460 subjects: 58 cases and 232 
controls from the 1963 smoking sample, as 
well as 34 cases and 136 controls from the 
twin register. 

Exposure information 

There were two sources of exposure in¬ 
formation. First, as described above, data 


in the 1961 and 1963 questionnaires were 
used to define the cohort from which the 
cases and controls originated. The second 
source was a questionnaire mailed in 1984 
to each study subject or, if she was dead, to 
the next-of-kin (excluding the husband); in 
order to validate the data on smoking as 
well as to assess the exposure to environ¬ 
mental tobacco smoke from husbands and 
parents. If a woman had been married more 
than once, smoking was investigated only 
for the man with whom she had cohabited 
the longest. Questions on occupational and 
residential history were also included. If the 
questionnaire answers were incomplete, ad¬ 
ditional information was obtained by tele¬ 
phone interview. The methodology using 
next-ofi kin to obtain data has been shown 
to provide exposure information of high 
quality (22-24). 

The residential history information from 
the 1984 questionnaire included: data on 
addresses (parishes) and types of houses in 
which the study subjects had lived. A parish 
was classified as urban if 90 per cent or 
more of the population lived in built-up 
areas according to the 1970 National: Cen¬ 
sus. One-family houses made of material 
other than wood and with basements were 
classified as dwellings presenting a greater 
risk of radon exposure. Indoor radon mea¬ 
surements show that the average concen¬ 
trations in such houses are higher than in 
other common types of dwellings in Sweden 
(25). 

Statistical methods 

Several methods have been used in the 
statistical analysis. The matching was re¬ 
tained in some analyses, and maximum 
likelihood estimates of relative risks (ap¬ 
proximated with odds ratios) and exact 
confidence intervals were computed ac¬ 
cording to the method of Miettinen (26). In 
other analyses, the matching was dissolved, 
and the relative risks and confidence inter¬ 
vals were estimated as suggested by Mantel 
and Haenszel (27) and Cornfield (28), re¬ 
spectively. The method proposed by Mantel 
(29) was used to test linear trends in these 
analyses. Besides the conventional strati- 
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fied analyses, a conditional logistic regres¬ 
sion analysis (30) was carried out in an 
attempt to controli residual confounding in 
the risk estimates and to study interactions. 

Results 

A careful review of the medical records 
of the 92 lung cancer cases showed that in 
nine cases the primary site was not the 
bronchus or lung (there were no primary 
tracheal or pleural carcinomas), and in six 
cases the primary site was uncertain. Car* 
cinoma of the breast, which occurred in five 
cases, was the most common cause of sec¬ 
ondary carcinomas. For 64 of the 77 pri¬ 
mary carcinomas of the bronchus or lung, 
the diagnoses were based on histologic evi¬ 
dence, and for 12 diagnosis was based on 
cytology. In one case, an autopsy was per¬ 
formed, but there was no histologic exami¬ 
nation. 

The distribution of histologic types 
among the primary bronchial and lung car¬ 
cinomas is shown in table 1. The classifi¬ 
cation is based on the information in the 
medical records, particularly the pathology- 
reports. Adenocarcinoma is the most com¬ 
mon group, constituting 57.1 per cent of 
the total Squamous cell and small cell car¬ 
cinomas constitute 31.2 per cent. The av¬ 
erage ages at diagnosis and at death for the 
whole group of carcinomas are 69.0 and 69.6 
years, respectively. In the following analy¬ 
sis, the squamous cell and small cell carci- 

Table i 

Histopathoiogy of primary bronchial and lung 
carcinomas and mean ages at diagnosis and at death 
in a cohort of 27,409 nonsmoking Swedish women 


Diagnosis 

No. 

% 

Ag* (yean) 


Diagnosis 

Death 

Squamous cell 

carcinoma 

12 

15.6 

68.5 

70.1 

Small cell card- 

noma 

12 

15.6 

656 

65.8 

Adenocarcinoma 

44 

57.1 i 

69.7 

70.2 

l-*rge cell carci- 

noma 

5 

6.5 

67.9 

68.0 

^her primary 

carcinomas 

4 

5.2 

74 4 

74.6 

Total! 

7.7, 

100.0 

69 0 

696 


nomas are grouped together because these 
types have generally shown the highest rel¬ 
ative risks among smokers (31). 

Table 2 shows the distribution of selected 
variables among the cases and the control 
groups. As a result of the matching criteria, 
the age distribution and vital status are 
similar for the cases and control group 2. 
In control group 1, there is a shift toward 
older ages, and more subjects were alive at 
the end of follow-up than in the two other 
groups. 

Questionnaires were returned for 90.2- 
96.7 per cent of the study subjects in the 
different groups. Among the proxy respon¬ 
dents, 68.4 per cent were children of the 
study subjects, 21.3 per cent were brothers 
or sisters, and 10.3 per cent were other 
relatives. There were no differences in the 
type of proxy respondents between the case 
and control groups. 

All of the returned questionnaires con¬ 
tained information on smoking by the study 
subject and, with the exception of one sub¬ 
ject in each control group, on whether she 
had been married and whether her husband 
had smoked. For the other questionnaire 
items, e.g., smoking habits of parents, em¬ 
ployment, and residential history, the in¬ 
ternal nonresponse rates ranged from 9.6- 
32.6 per cent. The percentages in table 2 
are based on the number of respondents to 
each item. 

Eight (1.8 per cent) of the 436 women for 
whom questionnaire information could be 
obtained in 1984 had smoked daily during 
at Ifcast two years. Four of these had 
stopped before answering the 1961 or the 
1963 questionnaire, and one had started 
after that. Two women smoked 1-7 ciga¬ 
rettes per day, and one was a pipe smoker. 
These eight women were excluded in the 
subsequent analyses. There were no pro¬ 
nounced differences between the groups 
with regard to the percentage of women 
who were married or the percentage who 
were married to smokers. 

For the remainder of the questionnaire 
items, no consistent differences were seen 
between the groups, with the possible ex¬ 
ception of a tendency toward a larger per- 
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Table 2 

Distribution of selected variables among cases of, lung cancer and tuo control groups matched for year of birth* 

from a cohort of nonsmoking uomen 

No r f 


C*«s 


Control 
group 1 


Control 
group 2 


Cates 


Control i 
group 1 


Control 
group 2 


92 


184 : 


184 


100 


100 ' 


100 


Total 

Localization of primary tumor 
Bronchus or lung 
Other site or uncertain 
Age at death or at end of follow-up 
(years! 

40-69 

70-79 

80-91 

Vital status at end of follow-up 
AJive 
Dead 

Total questionnaire respondents 
Smoked daily* 

Marriedt 

Married to smoker* 

At least one parent smoker* 
Employed outside home* 

Lived in urban area* 

Lived in dwelling presenting a 
greater risk of radon exposure* 


15 



44 

38 

93 

40 

90 

73 

8 

56 

18 

5 

121 

10 

87, 

63 

174 

83 

178 

175 

2 

3 

3: 

70 

143 

151 

37 

76 

77 

12 

30 

21 

33 

73 

52 

39 

78 

82 


83.7 



16.3 



47.8 

20:7 

50.5 

43.5 

48:9' 

39.7 

8,7 

30.4 

9.8 

5.4 

65.8 

5.4 

94.6 

34:2 

94.6 

90.2 

96.7 

95.1' 

(2:4)* 

(1.7) 

(1.7) 

(84.31 

(80.3) 

(66.8) 

(44.61 

(42.91 

(44.3) 

(21.1) 

(2li4) 

115.9): 

(44.0) 

(48.3) 

(34.7) 

(60.9) 

(6,11.4 )% 

(62.6) 


11 13 9 <17l2) <10,84 < 7.0) 

• Numbers in parentheses correspond to percentages of total number of questionnaire respondents to each 
item. 

* Minimum duration of two years. 

t Exposures occurring after the death of their respective case have been excluded for controls alive at the 
enddf follow-up; 


centage of cases than of controls who lived 
in dwellings presenting a greater risk of 
radon exposure. A detailed analysis of the 
occupations held by the cases and controls 
did not reveal any differences between the 
groups. The great majority of the occupa¬ 
tions were in the service sector and typical 
for women of the age group under study, 
e.g„ housemaid, cook, seamstress, cleaner, 
and nurse. 

In the following analyses, the 15 cases 
with primary sites other than the bronchus 
or lung have been excluded. Table 3 gives, 
in a matched analysis, the relative risks for 
primary carcinoma of the bronchus or lung 
in women married to smokers. Never mar¬ 
ried women and women married to non- 
smokers constitute the reference category. 
The results are consistent for both control 
groups. Pooling the control groups pro¬ 


duces a relative risk of 3.3 for squamous 
cell and small cell carcinomas (95 per cent 
confidence interval (Cl) asso¬ 

ciated with marriage to a smolter. Within 
this group, the relative risks were increased 
for both histologic types. The relative risks 
for the other histologic types and for the 
entire group are 0.8 (95 per cent Cl * 0.4- 
1.5) and 1.2 (95 per cent Cl = 0.7-2.1), 
respectively. 

Table 4 gives a dose-response analy sis 
with regard to smoking by the husband. 
The matching was dissolved in this analysis 
as well as in table 5; There is a positive 
trend in the relative risk for squamous cell 
and small cell carcinomas (x 2 *3-9). But 
not for~the other histologic types! The rel¬ 
ative risk in the highest exposure group, 
i.e., women" with" husbands ; wl^rabked 
* more than 15 cigarettes per day or one pack 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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Table 3 

Relative risks (RR) and 95% confidence intervals (Cl) for primary carcinoma of the bronchus or lung in 
nonsmoking women married to smokers with two control groups in o matched analysis* 


Hisiologic type 

No of 

Control group It. 

Control fro up 2% 

Both control group* 

cases 

RR 

Cl 

RR 

Cl 

RR 

Cl 

Squamous cell or small cell 
carcinoma 

20 

38 

1.1-16,9 

34 

0.8-20.1 

3.3 

1.1-11.4 

Other types 

47 

0.7 

0.3-1.6 

0.8 

0.4-1.7 

0.8 

04-1.5 

Toul 

67 

1.2 

0.6-2.2 

I.I 

0.6-2 1 

1.2 

p 

Li 

i 

K5 


•Never married' women and women married to nonsmokers constitute reference category. Maximum 
likelihood estimates of relative risks and exact confidence intervals 126); 

+ Matched to cases on year of bmhi 

X Matched to cases on year of birth as well as on vital status at end of follow-up. 


Table 4 

Relatuv risks (RR) and 95% confidence intervals (Cl) for primary carcinoma of the bronchus or lung in 
nonsmoking u omen m relation to estimated exposure fo (o6occo smoke from the husband* 


Histologic type 

Never married 
or mimed io a 
nonsmoker 

Low exposure to tobacco 
smoke of husband’ 

High exposure to tobacco 
smoke of husband! 

Chi- 

square 


No. of 

cases 

RR 

No. of 

case* 

RR 

Cl 

No. of: 
cases 

RR 

Cl 

for trends 

Squamous cell or small Icell 
carcinoma 

1 1 

1.0 

10 

1.8 

0.6-5.3 

3 

6.4 

1.1-34.7 

3.90 

Other types 

•>- 

1.0 

16 

0.8 

0.4-1.6 

4 

24 

0.6-8’7 

0.03 

Toul 

34 

1.0 

26 

1.0 

0.6-H8 

7 

3.2 

liO—9.5 

1.45 


• Age-standardized relative risk estimates (27) and approximate confidence intervals (28). 

♦ Husband smoking up to 15 cigarettes per day or one pack (50 g) of pipe tobacco per week or any amount 
during less than 30 years of marriage. 

X Husband smoking more than 15 cigarettes per day or one pack of pipe tobacco per week during 30 years of 
marriage or more. 

5 Test for linear trend (29). 


of pipe tobacco per week during 30 years of 
marriage or more, is 3.2 (95 per cent Cl ** 
1.0-9.5) for all histologic types combined 

Table 5 shows the influence of parental 
smoking on the risk of primary carcinoma 
of the bronchus or lung, controlling for 
smoking by the husband There is no con¬ 
sistent evidence of an effect, and the 95 per 
cent confidence intervals for the relative 
risks in women with at least one smoking 
parent encompass 1.0 for both histologic 
groups. These results must be interpreted 
with caution in view of the lack of infor¬ 
mation on parental smoking habits for 24 
per cent of the questionnaire respondents. 

The results of the conditional logistic 
regression analysis, which included cases 


and matched controls with information on 
all variables, were consistent with the re¬ 
sults of the stratified analyses. There was 
no important confounding of the associa¬ 
tion between smoking by the husband and 
squamous cell and small cell carcinomas by 
occupation, by living in houses with a 
greater risk of radon exposure, or by living 
in urban areas. None of the relative risks 
associated with these factors deviated sig¬ 
nificantly from 1.0 upon statistical testing. 
For all histologic types taken together, the 
relative risks and 95 per cent confidence 
intervals associated with marriage to a 
smoker and with living in a house present¬ 
ing a greater risk of radon exposure were 
1.2 (95 per cent Cl = 0.6-2.6) and 1.4 (95 


Source: https://www.industrydocuments.ucsf.edu/doGs/sypx0000 
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Table 5 

Relative risks (RR) and 95% confidence intervals (Cl) 
for primary carcinoma of, the bronchus or lung m 
noasmofcm# a omen in relation to imoking habits of 
parents * 


Hntolofic 

Both parent* 
nonunokers 

At least one srookm* 
parent 

type 

No of 

case* 

RR 

No of 

cates 

RR 

Cl 

Squamous 
cell or 
small cell 
carcinoma 

10 

1.0 

6 

1l9 

0.5-62 

Other types 

28 

1.0 

3 

0.5 

0.1-1.9 

Total 

38 

1.0 

9 

1.0 

0.4-2.3 


m Mantel-Hsenszel estimates of relative risks (27) 
standardized for age and smoking of husband with 
approximate confidence intervals (28). 


per cent Cl = 0.4-5.4K respectively. For 
women who had been married to a smoker 
and who had lived in a house presenting a 
greater risk of radon exposure the relative 
risk was 2.5 (95 per cent Cl * 0.8-8.5), 
suggesting a positive interaction between 
the two variables. 

Discussion 

The results of our study indicate that 
exposure to environmental tobacco smoke 
is related to an increased risk of those 
histologic types of lung cancer which show 
the highest relative risks in smokers. This 
is in general agreement with the findings 
of Trichopoulos et al. (7), Garfmkel et al. 
(16),, and Koo et al. (16), although these 
authors looked at somewhat different car¬ 
cinoma types and/or used other definitions 
of exposure. It would be of interest to see 
an analysis of the risks for different histo¬ 
logic types in the other published studies 
on passive smoking and lung cancer, espe¬ 
cially those with an appreciable number of 
cases, as well as in subsequent studies on 
this topic. 

Combining the published epidemiologic 
studies provides a weighted average relative 
risk of lung cancer of 1.5 associated with 
marriage to a smoker (5). The results of the 
present study are consistent with this esti¬ 
mate. A 50 per cent increase in risk does 


not seem unreasonable in view of exposure 
estimates among passive smokers (.5,, 321 
and the excess risks of between 100 and 
900 per cent for smokers in the lowest 
exposure category, as a rule 1-9 cigarettes 
per day, in the major cohorts studied (18, 
33-39)i It should be noted that relative 
risks for squamous cell and small cell car¬ 
cinomas would be expected to be even 
higher, iie., if the case group is not “diluted" 
with adenocarcinomas or other types with 
weaker association to smoking. 

Several sources of random and sys¬ 
tematic errors have to be considered in the 
interpretation of the findings. In contrast 
to earlier studies on passive smoking and 
lung cancer, the present study has a “double 
check” on the smoking status of all study 
subjects. Data were obtained from the 1961 
and 1963 questionnaires that were used to 
define the cohort as well as from the 1984 
questionnaire. Our results indicate that 
misclassification of nonsmokers was a mi¬ 
nor problem and that failure to take this 
problem into account would not severely 
bias the association between passive smok¬ 
ing and lung cancer. This is supported by 
the findings of other Swedish studies, 
which show a high quality of questionnaire 
information on smoking, both when the 
data were obtained from the subjects them¬ 
selves and when data were obtained from 
next-of-kin (22, 23). 

Using smoking by the husband as the 
only measure of exposure to environmental 
tobacco smoke will result in misciassifica- 
tions in the exposure assessment. To the 
extent that such misclassifications are un¬ 
related to the disease in question, this 
would tend to reduce any true association 
between passive smoking and lung cancer. 
The similar percentages of exposed persons 
among the cases, excluding squamous cell 
and small cell carcinomas, and the two 
control groups suggest that errors in the 
reporting did not affect the cases and con¬ 
trols differently. This lends further support 
to the association with smoking of the hus¬ 
bands, which was noted for squamous cell 
and small cell carcinomas only: Obviously, 
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it is unlikely that the next-of-kin respon¬ 
dents were aware of the histologic subtypes 
diagnosed for the cases. 

Our results show that poor quality of the 
diagnosis may be 8 problem in studies of 
hong cancer in female nonsmokers. Second¬ 
ary pulmonary carcinomas or carcinomas 
with unknown primary* sites appeared in 
about one-sixth of the cases reported in the 
cancer and/or cause of death registers. This 
is in close agreement with the findings of 
Garfinkel (8), which were based on death 
certificate diagnoses in the United States. 
Ifisecondary tumors are not excluded from 
the case series, the relative risks associated 
with any factor that causes primarily lung 
carcinomas are likely to be underestimated. 
As noted previously, the analysis may be 
further strengthened by separating differ¬ 
ent histologic types. 

Besides the quality of the exposure and 
diagnostic information, the validity of our 
study is alfeo affected by the control of 
confounding factors. The association be¬ 
tween passive smoking and lung cancer of 
the squamous cell and small cell types was 
not confounded by occupation* urbaniza¬ 
tion, or living in bouses with a greater risk 
of radon exposure nor were any of these 
factors associated with a clear increase in 
risk when passive smoking was controlled. 
These findings should be interpreted with 
•ome caution in view of the internal non¬ 
response on the questionnaire for items 
other than smoking of the study subjects 
and their spouses. It is, however, improba¬ 
ble that uncontrolled confounding by the 
factors under study explains relative risks 
of the magnitude observed, as well as the 
positive dose-response relations. Nb infor¬ 
mation was obtained on intake of food 
items that may affect the lung cancer risk. 

Analysis of all the lung cancer cases sug¬ 
gested a positive interaction between mar¬ 
riage to a smoker and living in dwellings 
presenting a greater risk of radon exposure, 
i.e., one-family houses made of material 
other than wood and with a basement. In¬ 
creased risks of lung cancer associated with 
living in such houses have been observed 


previously (40-42), but our study also pro¬ 
vides data on exposure to environmental! 
tobacco smoke. Our findings are consistent 
with an interaction between tobacco smoke 
and radon daughters similar to the one 
observed in uranium miners (43) and in 
smokers living in dwellings with a greater 
risk of radon exposure (41). It is also of 
interest to note that the radon daughter 
concentration has been Bhown to increase 
considerably as a result of attachment to 
aerosol particles in rooms filled with to¬ 
bacco smoke (44). 

In conclusion; our results indicate that 
exposure to environmental tobacco smoke 
is related primarily to those forms of lung 
cancer which show the highest relative 
risks in smokers. The results are internally 
consistent and in general agreement with 
other studies. Our findings are of scientific 
interest and have public health implica¬ 
tions, although it is obvious that lung can¬ 
cer in passive smokers is a rare phenome¬ 
non. The accumulating evidence in children 
and adults shows that serious health effects 
can probably result from heavy exposure to 
environmental tobacco smoke. This should 
encourage further research, including both 
exposure assessments and etiologic studies. 
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the Relationship Between Smoking and Female Lung Cancer," 
Smoking and Health 1987 . eds. M. Aoki, S. Hisamichi and 
S. Tominaga (Amsterdam: Excerpta Medica, 1988) : 483-486. 

Women in Tianjin, China were investigated in this case- 
control study (157 cases, 157 controls, matched for age, sex, race 
and marital status). Histological confirmation was available for 
85% of cases. The authors reported elevated ORs associated with 
active smoking. ETS exposure was estimated using questions about 
smoking of husband, father, mother and colleagues. 

The authors reported an OR of 2.16 (95% Cl 1.03-4.53)' 
for husband's smoking; analyses based on the other estimates of 
exposure were not given, although the authors stated that they 
were not significant. The authors also reported that ORs for lung 
cancer in women increased with either the number of cigarettes 
smoked per day by the husband or with years of exposure to husband's 
smoking. Statistical analyses of the "trends" were not presented. 

Elevated ORs for history of lung disease (2.12, 95% Cl 
1.23-3.63) and for cooking with coal (from 1.54 to 5.56, for various 
indices of exposure) were also reported, as was increased risk 
associated with some occupational exposures (textile workers, 
workers exposed to asbestos, workers exposed to benzene, OR = 3.1, 
95% Cl 1.58-6.02) . 
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depart sent of Epidemiology, Tianjin Medical ToIIege.Tian jin(?.H.7hina)i 

There io still controversy about the relationship between cigarette 
smoking and female lung cancer-The mortality rate of female lung can¬ 
cer in Tianjin is the highest In Thina(26.5/lO^|*The female smoking 
rate in Tianjin is also the highest in Thine.Therefore we had con¬ 
ducted a case-control study of female lung cancer to illustrate it. 

MATERIAL- AID K5THC3S 

We conducted e 1st pair matched case-control study. 

1 .Casesst57i female lung cancer cases all resident in Tianjin more 
than to years. Squamous cell carcinoma 35(22.3#)«Small cell carcinoma 
31(19.7#) {Adenocarcinoma 58(36*9#)•Large cell carcinoma 4(2.5#){Tell 
type unknown 29(18.5#)* Sases were diagnosed:133(64.7#) histological¬ 
ly or cytologically;i7(T0.e#) by T?;7(4.5#) clinically or by X-ray. 

2.Tontrols ::157,tmatched' with sex * race,age(-2 years) and marital sta¬ 
tus . 


resets 

1. The case group is a quite representative of the Tianjin female 
lung cancer. The age group structure and distribution of residents of 
the lung cancer group is quite similar with those of 1983 Tianjin fe¬ 
male lung cnr.cer. Smoking rate of the control group(40.8#) is quite 
similar with that of the Tianjin adult female population(39*5# £58#). 

2. The age,education,occupation,race,marital status,birth place.resi- 
dent place of the case and control groups have no significant dif¬ 
ference (P >0.05) • 

3*Female lung cancer and active smoking 
fOR of active smoking is 3*05,FAR# is 57*4# {Table 1). 


TABLE t«OR 0* SMOKING 


Exposure rate of cases: 



Controls 


Smoker 

Nonsmoker 

Smoker 

45 

58 

C * S6S »on- 

aaoker 

19 

35 


0R-3.05, 95#C1-1.77-5*30 
Adjusted OR-2.6,95# Cl-1*4-4.6, 
F<0*00i 


■*5^-65.6* 

157 .656(3.05 -1) 

FAR *“ .656(3.05-1)+1 " 57 ' 4 * 


There is quitcobvious doae-effect r 
relationship between .lung cancer 
risk and number of cigerct tea smoked 
>por day and year of smoking (Table 2). 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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OR 13 higher of those smoking deeper than those s-oko superficially 
or non-smoking (Table 3)- OR Is higher among those start smoking ear¬ 
lier (Table 4). 


TABLE 2.LOTS DANCER RISK AND NO-OP 
CIGARETTES AND YSAR OP SMOKING 


No*of ciga- 
rettes/day 

OR ! 

?5* Cl of OR 

0- 

1 


1- 

t.81 

1.40-2*33 

11- 

3-27 

2.26-4.68 

21- 

Year of 
smoking 

5-90 

3*79-9.18 

0 

1 


1- 

1.73 

1*38-2.18 

20- 

3.00 

2.17-4.16 

40- 

5*20 

3*49-7.75 


TABLE 3. OR AND DEGREE OP IN- 
HALATION,(M-H METHOD): 



No 

Occasional 

Deep 

Case 

54 

37 

66 

Control 

98 

33 

26 

OR 

1 

2.03 

4.61 


P^OwOl 


TABLE 4. CR AND AGE ONSET 0* SMOKING (M-H METHOD) 


Age Group 

Non-smoking 

2li 

16-20 

15 

P 

<44 Case 

8 

1 

3 

0 

>0.05 

Control 

12 

0 

1 

0 


45-Case 

16 

8 

17 

14 

< o.oii 

Control 

29 

9 

14 

3 


55-Case 

24 

13 

13 

15 

<0.01 

Control 

35 

18 

6 

5 


65-Case 

6 

6 

6 

7 

<0.01 

Control 

17 

4 

2 

2 


OR 

1 

1. 

59 3*10 

6* 

3 <0.01 


4.Feraale lung cancer and passive smoking* 

V# had calculated the OR of passive smoking from husband # fat he r*mo- 
tfaer and colleagues,$nly that from husband is quite significant. ^ 
The non-smoking female cases and controls with smoking or non-smok¬ 
ing husband is as table 5* The OR is 2.*6 (P<0.05)i 


TABLB 5. OR OF SMOKING HUSBAND 
TO NON-SMOKING VIPS 




Husband 


Smoker 

Non-smoker 

Case 

34 

20 

Control 

41 

52 


0R*2.16,95Jf CI-1.03-4.53. 
p«<0.05 


Exposure rete of oases 




2^6-0 H 

OR of female lung cancer In- $ 
creases with the mabtr of cigar- 5 
ettes smoked per day by her has-? 


w 

o 

w 

CJ 

tn 

N 

an 

h* 

<n 
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band and the duration of exposure to her husband's smoking(Table 6)., 
5.OH of either active or passive and combination of active and' pas¬ 
sive smoking is as table 7. 


TArlv 6.C? C- r RKALR LHH TABLS. 7.CH. 0 r A7TI7R AND TA-SSIYH SMOKING 
TAN™ C~ smoking HTT3AIO FROM. HUSBAND 


3M0 KINS 

OR 95*CI 0* OR 

?:/arrttr 

"HR DAY 


0 

1 

1- 

1.40 1.12-11.7,6 

10- 

1.57 1.42-2.72 

20- 

2.76 1.85-4.10 


HVpOTHH 


0 

1 


1- 

1.49 

T.T5-1 .94 

20- 

2.23 

I. 54 - 3.22 

4C— 

3.32 

2.I1-5.22 




Azzm 3 m: 




NC 

Y7S 

fTSSAND 

NO 

1.C 

2.61 ( 1 . 4 - 4 . 6 ) 

SMOKING 

YRS 

1 . 66 ( 1 .04- 
5.5) 

4.90(1.8-9.5) 


If a smoking woman with smoking hus¬ 


band, the OR of lung cancer is 4. 9 ,expo¬ 
sure rate is 61< (83/103). 


FAR*- 


.61 (4,9 - 1 

'.fii.rnsrvj: 7 


f«75-95*. 


A non-smoking woman with smoking husband*the OR of lung cancer Is 
i«86*exposure rate is 63^ (34/54). 

PAH ^'.63(/e6^Tv|- -35.1*. 

According to 103 smoking female lun* cancer cases about 78*23(103 X 
•7595) are due to smoking,while the 54 non-smoking female lung cancer 
cases about 18*95(54 X * 351) are due to passive e-chinr “re* w tr u,, s- 

t*\nd * 

That is ' ^*^ *61 * 9% of female lung cancer in Tianjin may at¬ 
tribute to active smoking and passive smoking from their husbands. 

6. OR of female lung cancer due to other causes. 

Occupational exposure: Textile workers.workers expose to asb-tos, 
benzene*etc. CR*3*1 #95£ CI-1*58-6.02. 

OR of history of lung diseases (include pulmonary TBC.chronic bron¬ 
chitis ,pulmonary infection*etc.)is 2.64.Adjusted with conditional re¬ 
gression «odaa*OR-2*12,95*CI of OR-l .23-3.63. 

OH of lung cancer and cooking with coal is shown in table 8. 


7. Joint effect of the Ri3k Factors. 

Multifactor analysis by conditional regression method demonstrate 
that the combination of active smoking*passive smoking from husbands* 
occupational exposure.history of lung diseases and 4 X10 4 hours cook¬ 
ing with coal makes the OR being about 50 in comparison -1th those 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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without the above risk factors and cooking with coal less than. 3X1C 4 
hours. 95^ Cl of OH-M3.7-1B5.3. 


TT3LH 6. OH OF ITKS CANCEH A JO COOK I NO WITH COAL 


DT7=Ar: r> E 0~ lOOKISKhrs). 

OH 

95# Cl of OR 

:xiO n ('1i.5 hr/day,20 yrs): 

1.54 

1.20-1.96 

2jti0 4 (1.5 hr/day,40'yrs) 

2.36 

1.66-3*34 

"5*"»0 4 C2 hrs/day.42 yrs) 

3.62 

2.36-5-55 

4X10 4 (3 hrs/day,37, yrs) 

5.56 

3.40-9.10' 


CONCLUSION 

/I. Both active smoking and passive emokin,' hir husband are the 

most important risk factors of female lung cancer in Tianjin. About 
603 of female lung cancer in Tianjin may be attributed to smoking. 

2. There i* joint effect of smoking with occupational exposure •his¬ 
tory of lung diseases and cooking with coal- 
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Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 


2023512818 



Source: https://www.industrydoGuments.ucsf.edu/docs/sypxOOOO 


2023513819 



Inoue, R. and Hirayama, T., "Passive Smoking and Lung 
Cancer in Women" Smoking and Health 1987 . eds. M. Aoki, 

S. Hisamichi and S. Tominaga (Amsterdam: Excerpta Medica, 
1988): 283-285. 

This case-control study was conducted in two Japanese 
cities: Kamakura, a "residential community" and Miura, a city 

characterized by "fishery industry." Only 29 female cases and 54 
controls were included. Elevated RRs for personal smoking were 
reported. 


In an analysis controlling for city and age, RRs of lung 
cancer for nonsmoking women of 2.58 (95% Cl 0.44-5.70) when husbands 
smoked less than 19 cigarettes/day and 3.09 (95% Cl 1.04-11.81) when 
husbands smoked 20 or more cigarettes per day were reported. The 
authors claimed that these two estimates supported a trend of 
increasing risk with increasing exposure. 

No potential confounders other than city were included. 
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PASSIVE SMOKING AND LUNG CANCER IN WOMEN 
REIKO INOUE,. TAKESHI HIRAYiAMA* 

Kanagawa Cancer Center,, Asahi-ku^ Yokohama 241, Japan 
Institute of Preventive Oncology, Shinjuku-ku, Tokyou 162, Japan* 

INTRODUCTION 

A case-control study on smoking and'lung cancer was conducted in two cities in 
Kanagawa prefecture Japan distinctly different in social environment (Kamakura 
andMiura, featured by residential cotminlty and fishery Industry respectively). 

A significant dose-responce relationship was observed between the number of ciga¬ 
rettes smoked daily and the risk of lung cancer. The risk of lung cancer was sig¬ 
nificantly higher, the earlier the age at start of smoking^These results clearly 
explain the reason of the rapid increase in lung cancer mortality in recent years 
in men. The increase in lung cancer mortality in women, however, Is difficult to 
be explained by the influence of active smoking only, because the majority of 
lung cancer patients are non-smokers In case of women. Therefore passive smoking 
has come to be suspected as the possible causative factor of lung cancer in women. 
Epidemiological! studies thus for reported since 1981 mostly suggest such possibi¬ 
lity (li- 7)'. Therefore the role of passive smoking on lung cancer in women was ex¬ 
amined in. the present case-control study. 

MATERIALS AND METHODS 

Husbands smoking habit of 37 cases of women died of lung cancer in Kamakura and 
Miiura (13 cases in Kamakura, 1980-1983 and 24 cases in Miura, 1973-1981 ) were 
compared with 74 cases died of cerebrovascular disease during the same period. 

The cases and the controls were matched to age (year of birth), year of death (± 
2.5 years) and the district. Cerebrovascular disease cases were selected as cont¬ 
rols because the disease Is known to be related neither to active nor to passive 
smoking. Interviews were conducted by trained local public health nurses and mid¬ 
wives using standard questionnaires. Mantel-Haenszel odds ratio was calculated for 
relative risk (r.r.) with 90% confidential intervals. 

RESULTS 

Active smoking (direct smoking) 

24.3% of women smoked In case group (smokers 9, non-smokers 28), and 16.2% smo¬ 
ked In control group (smokers 12, non-smokers 62), relative risk (r.r.)(M.H.odds 
ratio) being 1.66 (0.73-3.76). 

Passive smoking (Indirect smoking) 

The husbands smoking status was available for 29 cases out of 37 cases and for 
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54 cases out of 74 controls. Before conducting the analysis a survey was made 
for 133 smoking men to study how many cigarettes were smoked daily at home., The 
result showed that none of the smokers of less than four cigarettes a day smoked 
at home. Since the purpose of our study is to examine the effects of passive 
smoking at home, the smokers kho smoked at least five cigarettes a day were con^ 
sidered as "smokers at home**' in the present study. 

When the lung cancer risk for non-smoking women was observed according to the 
smoking habit of their husbands. The relative risk (r.r.}{M.H.odds ratio) 1 was 
2.25 (0.91-7.10) for non-smoking wives with smoking husbands compared to non-smo¬ 
king wives with non-smoking husband'. Observation by number of cigarettes smoked 
per day revealed that r.r. for "less than 19 cigarettes*' was 1.16 (0.28-4 84)(P> 
0^05) J^cases 3, cont. IT)', and /for “more than 20 cigarettes" 3.35 (1.17-9.67)(P« r 
0.051)<cases 15, cont. 19),(chi-square value for trend 1.06 P<0.05). The relati¬ 
ve risk of lung cancer in women who themselves smoke was 4.25 (1.22-14.83) (P* 
0.059)(cases7, cont.7). {chi-square value for trend 5.46) (K0.05). * 

V 

When stratified by age groups the relative risk was 1.39 (0.29-4.91) in non¬ 
smoking women with husbands smoking "less than 19 cigarettes a day". It was 3.1J5 
(1.06-9.60) when husbands smoked "more than 20 cigarettes a day"* chi-square va¬ 
lue for trend ^eing 3.90 (P<0.05). r.r. (M.H.odds ratio) for "smoking^ women" 
was 4.73 (1.22-15.35)(P< 0.05). The chi-square value for trend including smoking 
women was 5.48 (P<0.05). 

When both age groups and districts were stratified, r.r. (M.H.odds ratio) was 
2.58 (0.44-5.70) when husbands smoked "less than 19 cigarettes" and 3.09 ( 1 . 04 # 
pH.ft) when husbands smoked "20 or more cigarettes dally". The ch^- square Value 
for trendjwas 4^25 (P<0.05). The relative risk for smoking women was F.SOid.ioS- 
17.30). The chi-square value for trend including smoking women was 5.17 (PC0.05). 

DISCUSSION 

A case-control study on passive smoking and lung cancer in women was conducted 
in two cities distinctly different with regard to social environment. When both 
districts (social environment) and age group were stratified, relative risk.of 
lung cancer in non-smoking wives was shown to be 2.58 when husbands smoked "less 
than 19 cigarettes a day" and 3/09 when husbands smoked "20 or more cigarettes a 
day". The relative risk of active smoking (direct smoking) was 5,50 which was 
higher than the effect of passive smoking. Although study size is quite small,the 
present study might to considered to provide an another evidence favoring the pa¬ 
ssive smoking and lung cancer hypothesis. Smoking at home shuld therefore be re¬ 
stricted strictly in Oder to prevent non-smoking family members from suffering 
unnecessarily from lung cancer and other selected diseases. . 
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Shimizu, H., Morishita, M., Mizuno, K. , Masuda, T., Ogura, 
Y., Santo, M. , Nishimura, M. , Kunishima, K. , Karasawa, K. , 
Nishiwaki, K., Yamamoto, M., Hisamichi, S. and Tominaga, S., 
"A Case-Control Study of Lung Cancer in Nonsmoking Women," 
Tohoku Journal of Experimental Medicine 154: 389-397, 1988. 

This case-control study of women in Nagoya, Japan (90 
nonsmoking cases and 90 age-and hospital-matched controls) was 
conducted to investigate the significance of "passive smoking" and^ 
other factors in relation to lung cancer etiology. 

Elevated RRs were reported for smoking by case's mother 
or husband's father living with the case (RR = 4.0, p < 0.05 and 
RR = 3.2, p < 0.05, respectively) [CIs were not given]i. No 
association was reported for lung cancer risk and husband's smoking 
(RR = 1.1) or for ETS exposure at work (RR = 1.2). 

A RR of 4.8 (p < 0.05) was reported for occupational 
exposure to iron or other metals; an elevated, statistically 
nonsignificant RR of 3.3 was reported for occupational exposure to 
coal, stone, cement, asbestos, or ceramics. The authors stated 
that no appreciable differences in food intake were observed between 
cases and controls, although the assessment of dietary differences 
was not detailed. The authors also present calculations for 
statistically nonsignificant elevated risks associated with the 
use of kerosene (RR = 1.6) and coal (RR = 1.7) in the household 
heating system. An elevated RR of 2.0, which was not statistically 
significant, was reported for personal history of silicosis. 
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Nishimcra. M . Kunishima. K Kaaasawa. K . Nishiwaki, K, Yamamoto. M.. 
Hisamichi. S. and Tominaca. S. .4 Case-Control Study of Lung Cancer in 

SoHsmoking Uowcn. Tohoku J; exp. Med.. 1988, 154(4), 389-397-A case- 

control study of Japanese women in Nagoya was conducted to investigate the 
significance of passive smoking and other factors in relation to the etiology of 
female lung cancer. A total of 90 nonsmoking patients m ith primary lung cancer 
and their age- and hospital-matched female controls were asked to fill in a 
questionnaire in the hospital Elevated relative risk (RR) of lung cancer was 
observed for passive smoking from mother (RR = 4.0 ; p <0.05) and from husband's 
father (RR = 3.2 ; p <0,05); No association was observed between the nsk of 
lung cancer and smoking of husband or passive smoke exposure at work. Occupa¬ 
tional exposure to iron or other metals also showed high risk (RR = 4.8 : p <0.05) 
No appreciable differences in food intakes were observed between ca^es and 

controls.--lung cancer; women; nonsmoker; passive smoking: metal 

exposure 
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The causes of lung cancer in Japanese women have not been clearly 
identified. It is widely accepted that cigarette smoking is causally associated 
with lung cancer, but the increasing trend in the incidence of lung cancer in 
Japanese women cannot be explained by smoking alone. The proportion of 
smokers among Japanese women remained around 15% during the Ihst thirty 
years (Tominaga 1982) and the most predominant histologic type of lung cancer 
among them was adenocarcinoma, which was considered to be more weakly 
associated with smoking as compared to lung cancer of other cell types (Shimizu 
1983 ; Nakamura et al. 1986 ; Shimizu et al. 1986). 

Several studies have been conducted with emphasis laid on passive smoking 
and lung cancer since the first positive results were presented by Hirayama (1981) 
and Trichopoutos et al. (1981). Some of these studies showed a clear association 
of passive smoking with lung cancer (Correa et al. 1983; Oarfinkel et al. 1985 ; 
Akiba et al. 1986 ; Inoue et al. 1986). However, the results of other studies were 
equivocal or negative (Garfinkel 1981 ; Rabat and Wynder 1984 ; Kooet al. 1984 ; 
Wu et al. 1985; Lee et al. 1986). 

This paper reports a case-control study of lung cancer in Japanese nonsmok¬ 
ing women, in which passive smoking and other factors such as occupational 
history, domestic heating system and dietary habits were investigated. 

Materials and Methods 

Our ca>e? consisted of female patients with primary lung cancer who were treated in 4 
hospitals in Nagoya from August 1982 to July 1985. One of the hospitals (Aicfai Cancer 
Center Hospital) was a cancer hospital and the remaining three were general bospitali 
Nagoya is the fourth largest city in Japan with a population of 2.1 million and located in 
the middle of the mam island. Honshu. 

Durmg i he above period 118 female lung cancer patients were pathologically identified. 
The physicians or nurses asked all of them to fill in a questionnaire for this study on the first 
or second day of admission to the hospitals. Out of 118 lung cancer patient* 4 refused to 
fill in the questionnaire and 24 reported that they were current or exsmoken. The remain¬ 
ing 90 nonsmoking patients were selected as the cases for the following analyses. The 
questionnaire mainly consisted of the questions about smoking, occupational history', 
dietary' habit?, personal disease history and about the kinds of fuel for cooking. As regards 
passive smoking, we asked them about the smoking habits or the number of cigarettes 
smoked per day by parents, siblings, children or husband’s parents in the home. We alio 
asked them about the length of time which the woman spent with her husband in the same 
room, the period of married life and the number of cigarettes smoked by her husband. The 
passive smoke exposure at working places was assessed only in terms of the presence or 
absence of smokers. As regards dietary history', we asked the frequency in recent five years 
of intake of food items and divided into four categories (no intake. I or 2 days/week. 3 or 
4 days week, and almost every* day). We asked directly the number of glasses of milk and 
the number of orange* taken per week. 

The 90 lung cancers included 69 adenocarcinomas (77%), 13 spuamous cell carcinomas 
(14%). 4 large cell carcinomas (4%), 3 small cell carcinoma (3%) and l adenoid cystic 
carcinoma (1%); The number of cases in the age group of 30-39. 40-49, 50-39. 60-69. 70- 
79 and 80-years were 3 (3%), 16 (17%). 28 (31%). 27 <30 %)j U (16%) and 2 (2%) 
respectively The minimum and maximum ages of the cases were 35 and 81 years and those 
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of controls were also 33 and 81 year*. respectively. The mean age at admission a a> 39 years 
for ca*es and 38 yean*-for. controls. 

As a control, we asked female in-patients other than those with lung canoe: in the same 
or adjacent wards 01 ;i;e hospital to fill in the questionnaire as we did for Ittnc cancer 
patients (j.e.. potential comiwr We selected two controls matched in tenu> of hospital 
(the same hospital), age { ± 1 year); and date of admission for each case from thv>e potential 
controls. For IT cases we could find only one control which satisfied the criteria. The 
controls finally used for this analysis comprised 163 patients with the following diseases : 
breast cancer 67. (Il ft n ) ; diabetes mellitus, II (7%): stomach cancer. ll(7%t: hepatitis 
and other liver diseases. 8 (5%) ; malignant lymphoma. 7 (4%); bean diseases 3. (3%), 
hypertension 5. (3° 0 I: guJI stone. 4 (2%); colorectal cancer 3. (2%): cancer of the uterine 
cervix 3. (2%): and others 39, (24%). 

The logistic regression method was applied to this individually matched case-control 
study and <*dd* ratio was computed as estimated relative risk for each variable (Breslow et 
a! 1978: Breslow and Day I960) The statistical significance was determined by using 
two-sided p values. 


Results 

Table l shows the risk of female lung cancer for several types of passive 
smoking. When the mother of a case was a smoker, the relative risk of lung^ 
^cancer was 4.0 (p<0.05). However, the risk was not elevated when her father 
was a smoker (RR =1.1). High relative risk was observed when the husbands 
father living with the case smoked in the home (RR=3.2: p<005). When 
mother or husband s father was a smoker, the relative risk was 3.3 (pCO.Ol). 
There was no association between the risk of lung cancer and smoking by husband, 
siblings or children in the home. 

Passive smoke exposure at work was not clearly associated with female lung 
cancer, although the relative risk was slightly elevated (RR= 1.2). 

Table 2 shows the combined effect of household smoking by mother and 


Table 1. Relative risks (RR) of lung c oncer in nonsmok¬ 
ing women for serveral types of tobacco smoke 
exposure 


8moker 

Frequency in 
controls (%) 

RR 

In the home: 



Hut bond 

56 

1.1 

Father 

41 

1.1 

Mother 

3 

4.0* . 

Husband's father 

8 

3.2* 

Husband's mother 

4 

0.8 

Son(s) or daughters) 

40 

0.8 

Brother^*) or suterfs) 

32 

0.8 

Someone at working place 

35 

1.2 


•p< 0.06. , 
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Table 2: Relative risks of lung cancer in nonsmoking 
women for smoking by mother and husband 's 
father in the home 



Smoking by husband's father 


<-> 

(+> 

Smok mg by mother j + j 

1.0 

6.3 

28 


•p <0.05 


husband s father. Both of these two variables showed a relatively high risk 
independently. Particularly, the risk for smoking by husband s father in the 
absence of smoking by mother was significantly elevated (RR=3.9, p<0.05). 
However, no synergistic effect of the above two variables was observed. 

About 60° o of the respondents had occupations. No difference was found in 
the distribution of the occupational categories between cases and controls. 
However, histories of occupational exposure to specific substances showed high 
risks of lung cancer. The relative risk for exposure to iron or other metals was 4.8 
(j? < 0.05). although the frequency of such exposure was very low in controls. 
The relative risk for exposure to coal, stone, cement, asbestos or ceramics was 3.3. 
but it was not statistically significant. 

For the analysis of dietary habits, cut points dividing into lower two and: 
higher rwo categories are arbitrarily chosen in general. We selected the 8/week 
or more as cutpoint for mandarine oranges in winter and odds ratio of milk was 
computed for the daily intake. Table 3 shows that there is neither positive nor 
negative association with food items investigated here. Only chicken showed the 
low risk of 0.7. We observed no dose-response relationship for these variables. 

The personal medical history of silicosis showed the relataive risk of 2.0, but 


Table 3. Relative risks (RR) of lung cancer in nonsmoking women in 
relation to the frequency of food intake 


Food item 

Frequency 
of intake 

Frequency of intake 
in controli {%) 

RR 

Green-yellow vegetables 

£3d w 

86 

0.9 

Fruit 

£3d w 

86 

1.2 

Orange (mandarine) 

*8 w 

rr 

1.0 

Milk 

^ 1 glass/d 

76 

1.0 

FUh 

* i3d'w 

55 

1.0 

Pork 

i 3 d w 

22 

1.0 

Beef 

*3d w 

20 

1-0 

Chicken 

^3d w 

40 

07 


d days; w. weeks. 
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Table 4. Relatrie ruLs (RR). of lung cancer in 
nonsmoking women for type of household 
heating system used w recent years 


Type of household 

Frequency in 

RR 

heating system 

controls (%) 

Gas 

32 

1.0 

Kerosene 

86 

1.6 

Coal or charcoal 

8 

17 


TablsS Relative risks (RR) of lung cancer 
relation to the selected factors (n = 6o) 

in nonsmoking 

women in 

Factor 

Crude 

RR 

Adjustedf 

Smoking by mother in the home 

3.0 

2.1 

Smoking by husband s father in the home 

3.5* 

3.2* 

Occupational exposure to iron or other metals 

2:8 

2.4 


tRR of each factor adjusted for other tw o factors after excluding the pairs 
in which one of the factors had unknown values. 

•p<0.05. 


it was not statistically significant. The risk for histories of both chronic bronchi¬ 
tis and asthma was 0.8, and the risk for history of tuberculosis was 1.1. 

No appreciable difference was observed between cases and controls in the type 
of household heating in childhood and in the kinds of fuel for cooking in 
adulthood However, a recent use of a kerosene or coal (charcoal) stove for 
household heating showed a somewhat higher risk (RR = 1.6 and 1.7. respectively ). 
However, neither of them was statistically significant (Table 4). 

The frequency of using cooking oil was almost the same in cases and controls. 

To confirm the risk associated with each variable described above, we computr 
ed the relative risk by using the multiple logistic regression analysis for the main 
3 variables. Table 5 shows that the results are almost the same as those in 
univariate analysis. 


Discussion 

The presence of a smoking family member does not necessarily indicate that 
exposure to a sidestream of cigarettes has actually occurred. To know the level 
of passive smoking, measurement of concentration of cotinine in the unne is useful 
(Matsukuraet al. Id84;; Wald et a] . 1984). However, it is very hard to assess the 
passive smoking level over a period of several decades because the half-life of 
serum cotinine is 72 hr. In this analysis we used only the information on smoking 
history of the respondents, their family members and their colleagues at working 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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places. 

In this study ire found a positive association between lung cancer in 
nonsmoking women and the smoking history of family members, especially that of 
mother and husband's father. As Japanese children usually spend much longer 
time with their mother than other family members do, mothers smoking may be 
a representative index of passive smoking before leaving home at around 20 years 
of age. Recently we found that the saliva cotinine level of nonsmoking school¬ 
children is not high when their fathers were smokers but high when their mothers 
were smokers in Mivagi, a district of northeastern Japan (unpublished data) 
After marriage, 35% of women in controls lived with their husband's parents. 
The final proportion of control women whose husband’s father smoked cigarettes 
in the home was as small as 6%, but that (18%) of cases was somewhat larger. 
The husband s father may have retired already and may have stayed home much 
longer than the husbands. There is a possibility that Japanese women may be 
more frequently exposed to the smoke of cigarettes by their husband’s father than 
that by their husband. 

We assessed the total length of period which a woman spent with her husband 
from the length of the period of marriage and the hours during which she lived in 
the same room, but no difference was found between cases and controls. 

No dose-response relationship was observed between the risk of lung cancer 
and the history of smoking of mother or husband’s father. Usually the respon¬ 
dents remember whether their mother or their husband’s father were smokers, but 
they may be unable to recall the exact number of cigarettes smoked by their 
mother (especially in childhood) or husband’s father in the home. 

It has been suggested that beta-carotene and preformed vitamin A decrease 
the risk of lung cancer (Smith 1982 ; Hinds et al. 1984). We asked a very simple 
question concerning the frequency of green-yellow vegetable intake, which has 
been referred to as a protective factor against lung cancer in a large cohort study 
of Japan (Hirayama 1982). No association was observed between this variable 
and female lung cancer risk in our study. Most of the respondents had green- 
yellow vegetables very frequently and we found no difference between cases and 
controls. There was no dose-response relationship between the frequency of 
intake of green-yellow vegetables and lung cancer risk. 

We also assessed the efficacy of vitamin supplements over a period of more 
than one year in this analysis, and found the risk of 0.5. However it was not 
statistically significant. 

Other dietay factor such as vitamin C and cholesterol may be related to the 
development of lung cancer (Hinds et ah 1983, 1984 ; Byers and Graham 1984); 
but no appreciable association was observed between the risk of lung cancer and 
the intake of food items listed in this study. To evaluate the effect of dietary 
habits, more precise measurement of food intake is neededi 

A slightly elevated risk for disease history of silicosis is consistent with the 
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data in recent report - (Fmkelstem elul. 1982 : Lynge et all 1986). despite the fart 
tliat; our results were based' on the information reported by the respondents and 
that the number id* rases with silicosis was very small. An excess risk of 
adenocarcinoma of the lung \va* observed previously foT those with occupational 
exposure to iron or other metals in Nagova area (Shimizu 1983). Even if the risk 
for these occupational exposure is confirmed, contribution of these factors is small 
because the frequency of such exposure is very low in Japan. 

Possibly tli^rv i? some bias in our study. Lung cancer cases were not derived 
from general population but from the patients of a limited number of hospitals 
The proportion of adenocarcinoma patient^ in our series was ten percent larger as 
compared with that in total lung cancer patients of this area. The proportion of 
squamous cell carcinoma showed an opposite tendency (Karasawa 1985). We 
selected the control- from the same hospitals considering that both cases and 
controls in the same hospital may have similar backgrounds. However, one of the 
hospital was aran*- v : Hospital and we had to include many breast cancer patients 
in the controls. For t his reason we compared the status of passive smoking among 
the breast cancer patients with that among other controls, but we found no 
difference. Furthermore, the risk of lung cancer for the survivors of cancer of the 
breast was not high when assessed by the data of a population-based cancer 
registry (Takano and Okuno; personal communication). 

Our study showed that the exposure to tobacco smoke from household 
members (i.e., mother or husband's father) could be associated with female liing 
cancer. As the precise situation of passive smoking in the home or other places 
is sti 11 i unclear, further studies are needed to clarify the significance of passive 
smoking in relation to the etiology of lung cancer in Japanese women. 
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Svensson, C., Pershagen, G. and Klominek, J. , "Smoking and 
Passive Smoking in Relation to Lung Cancer in Women," Acta 
Oncologica 28(5): 623-629, 1989. 

In this population-based case-control study, conducted 1 
in Stockholm county, Sweden, 210 cases and 209 age-matched ; 
population controls were questioned via interview. The study's 
purpose was to investigate "the association between female lung ; 
cancer and some possible etiological agents." Cases were identified 1 
in the area's major hospitals; controls were chosen at random' from 
the county population register. For the ETS analyses, a hospital 
control group was sometimes included as well; this group consisted 1 
of women with suspected lung cancer who had been investigated and: 
found not to have lung cancer. Questions included in the interview 
concerned diet, "exposure to ETS" (including domestic exposure 
during childhood and adult domestic and workplace exposure), 
smoking, and residential history. All but two of the cases were 
histologically or cytologically confirmed; carcinoids and: 
unconfirmed cases were excluded from the ETS analyses. 

No statistically significant RRs for ETS exposure indices 
were reported in never-smoking women; only 38 of the 210 cases had 
never smoked. Two indices assessing "lifetime exposure" were 
presented: exposed as child or adult RR = 1.4 (95% Cl 0.2-2.5), 
and exposed as child and adult RR = 1.9 (95% Cl 0.2-3.7). Regarding 
childhood exposure, for father smoking during childhood, an overall 
RR of 0.9 (95% Cl 0.4-2.3) was reported; for mother smoking during: 
childhood (only 3 cases), the reported RR = 3.3 (95% Cl 0.5-18.8). 
Workplace exposure was not discussed separately, rather, the 
authors presented two indices: exposure as adult at home or at 
work, RR = 1.2 (95% Cl 0.4-2.9), and exposure as adult at home and 
at work, RR = 2.1 (95% Cl 0.6-8.1). 

Although diet was included in the questionnaire, it was 
not discussed in the publication. 
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SMOKING AND PASSIVE SMOKING IN RELATION TO 
LUNG CANCER IN WOMEN 

C. Svensson, G. Pershagen and J. Klominek 


Abstract 

In a population based case-control study the association be¬ 
tween female lung cancer and some possible etiological agents 
was investigated; 210 incident cases in Stockholm county. Swe¬ 
den. and 1 209 age-matched population controls were interviewed 
about their exposure experiences according to a structured ques¬ 
tionnaire. A strong association between smoking habits and lung 
cancer risk was found for all histological subgroups. Relative 
risks for those who had smoked daily during at least one year 
ranged between 3.1 for adenocarcinoma to 33.7 for small cell 
carcinoma in a comparison with never-smokers. All histological 
types showed' strong dose-response relationships for average 
daily cigarette consumption, duration of smoking, and cumula¬ 
tive smoking. There was no consistent effect of parental smoking 
on the lung cancer risk in smokers. Only 38 cases had never been 
regular smokers and the risk estimates for exposure to environ¬ 
mental tobacco smoke were inconclusive. The high relative 
nsks of small cell and squamous cell carcinoma associated with 
smoking may have implications for risk assessments regarding 
passive smoking. 

Key words: Lung carcinoma, smoking, environmental tobacco 
smoke, case-control. 


Carcinoma of the bronchi and lungs (lung cancer) is a 
common and highly lethal malignant disease. The domi¬ 
nating role of smoking as causative factor is established 
through numerous studies. The incidence is generally 
much higher among men, but in the USA lung cancer is 
now replacing breast cancer as the leading cause of cancer 
mortality among women (I), Among Swedish women the 
trend for annual increase of lung cancer is second only to 
malignant melanoma of the skin (2). 

Many studies have shown that adenocarcinoma consti¬ 
tutes a greater proportion of the lung cancer incidence in 


females than in males (3)i The difference can partly be 
explained by differences in smoking habits between the 
genders, but there arc some indications that a similar 
pattern can be seen in non-smokers (4, 5). 

During the last few years several studies have indicated 
that ‘passive smoking' or exposure to environmental, to*- 
bacco smoke (ETS) may be of etiologicallimponance. The 
findings have recently been evaluated (6): Most of the 
studies have focussed on. the effects of ETS exposure 
during adulthoodi but some data suggest an effect of 
childhood exposure both in smokers and non-smokers 
(7,8). 

To further investigate the effects on women of smoking 
and other possible etiological factors for lung cancer, such 
as ETS and radon exposure in the home, and possible 
protective effects of some dietary components, we per¬ 
formed a population based case-control study. The first 
pan of the study, addressing the risks associated with 
smoking and ETS, is presented in this paper. 


Material and Methods 

The study included Swedishtspeaking women living in 
Stockholm county between 1983 and 1986. Persons in the 
county with suspected or newly detected lung cancer are 
as a rule referred to one of three clinical departments of 
lung medicine (Karolinska, Huddinge, and Sodersjukhu- 
set); or to the Department of Thoracic Surgery (Karo- 
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linska) for further investigation and/or treatment!. To be 
included in the present study, the subjects should be ina 
physical and mental condition that allowed an. interview 
lasting between one half to one hour. 

Suspected and confirmed cases were interviewediin the 
hospital wards. For inclusion: in the study, the diagnosis 
should be confirmed microscopically or by unambiguous 
chest radiograms in conjunction with a typical clinical 
course The majority of interviews were made before the 
diagnosis was confirmed. When a case w'as confirmed and 
included in the study,* a population control I bom on the 
same day was chosen at random from the population! 
register in Stockholm county. If she could not be traced or 
refused to participate, she was replaced by another wom¬ 
an, who was selected and contacted in the same manner. 
The controls were interviewed by the same persons that 
interviewed the cases. The control interviews were made 
during a personal visit (5896) or by, telephone. 

A hospital control group was aJ&o included in some of 
the analyses pertaining to ETS-exposure. This group was 
selected among those patients with suspected lung cancer 
who were interviewed, but for whom the subsequent 1 in¬ 
vestigation ruled out this diagnosis. 

The cases and hospital controls were interview-ed dur¬ 
ing September 1983-December 1985. The last population 
control was interviewed one year later. The time lag 
between interviews of cases arid population controls was 
mainly caused by the interval between admittance of a 
patient to a clinic ajxJ definite confirmation or rejection of 
the preliminary diagnosis. Eighty-six percent of the study 
subjects were interviewed by tw’o physicians <CS andJKh 
The remaining subjects were interviewed by two other 
physicians. 

A structured questionnaire was used for the interviews, 
h contained questions about frequency of consumption of 
foodstuffs rich in vitamin A, carotenoids, and vitaminiC, 
exposure to ETS. smoking, and data on all dwellings in 
whichi a subject had lived for more than two years con¬ 
tinuously: Exposure lo ETS was assessed through ques¬ 
tions about domestic exposure during childhood as well as 
domestic and work environment exposure during adult 
life. The criterion for being classified as a smoker w-as that 
the subject should have smoked daily for at least one 
year. 

Statistical evaluation was made with the computer pro¬ 
gram EPILOG (9) Relative risks (rate ratios) were mainly 
estimated by stratified analyses with the extension for 
trend of the Mantel-Haenszel procedure (10, 11). In the 
trend analysis the exposures were scored 1,2, 3, etc. In 
the matched analyses the exact method for computing 
confidence intervals (Cl) described by Mietiincn was used 
<12)i In the unmatched analyses Cornfield’s method was 
used (1:3); For some of the analyses multiple logistic re- 
gression models were used as well C14). Significance inter¬ 
vals presented in the article are two-sided and 95 9c Cl are 
used throughout. 


Results 

The study finally included 210 cases and 209 population 
controls. In addition, 191 interviewed patients were 
shown not to have lung cancer. For 9 patients primary 
lung cancer could neither be confirmed nor excluded 
Seven subjects refused interview’ and 5 could not be inter¬ 
viewed because of their medical condition. 

One hundred and seventy-five (84%) of the population 
controls were first hand choices. One control did not have 
a corresponding case, since the case had to be excluded 
dunng the analysis, when an autopsy revealed primary 
carcinoma of the colon withi pulmonary metastases and 
not primary lung cancer. For two cases no controls w illing 
to be interviewed were found 1 

Table 1 shows the microscopical classification of the 
cases. All but two were histologically or cytologic all y 
confirmed. In one of these an autopsy showed character¬ 
istic macroscopical changes of malignant nature, but um 
fortunately a microscopical investigation was not made. 
Adenocarcinoma was most common and constituted ap* 
proximately one-third of the cases. The age distribution 
was similar in the different histological groups. 

Table 2 displays the diagnoses for the non-lung cancer 
patients along with their smoking status. Malignant dis¬ 
ease other than lung cancer was the most common cause 
and constituted approximately one-fourth of this group of 
patients. An additional 17 patients in this group had a 
malignant disease although not directly associated with 
their respirator) ailments and consequently not the reason 
for their hospitalization. Table 2 also shows that the pro¬ 
portion of smokers among the population controls was 
smaller than for the non-lung cancer patients. 

Smoking , All analyses pertaining to smoking were made 
using the population controls only. The relative nsk for 
lung cancer for those who had ever smoked vs. never- 
smokers was calculated both in a matched analysis and in 
an unmatchedianalysis adjusted for age ^The two methods 
yielded similar results, e.g. the risk^estimate for all lung 
cancers was 5.8 (Cl: 3.4—10.3) in the matched analysis and 
6.4 (Cl: 4.0-10.5) in the unmatched. The highest risk was 
seen for small cell cancer (33.7, unmatched) and the low¬ 
est for adenocarcinoma (3.1, unmatched) The mean age 
for the cases, who were never-smokers, was higher than 
for those who had ever smoked (66.3 vs. 61.7, p-0.009) 

Table 3 shows the dose-response relationships for dif¬ 
ferent types of lung cancer with average daily cigarette 
consumption as exposure variable. Subjects who had 
stopped smoking more than two years pnor to the inter¬ 
view (for population controls two years before the inter¬ 
view of the corresponding case) were classified as ex¬ 
smokers. Small cell and squamous cell carcinomas 
showed the strongest trend of increasing relative nsk w ith: 
increasing smoking intensity. For some of the estimates 
the Cl was very wide because of the smalf number of 
never-smokers among the cases, especially among those 
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Table 1 

Lung cancer cents among women in Stockholm counrs according to histologicafitype of,tumor and dtagnostx 

verification 



Histol. 

evidence 

Cytol. 

evidence 

No microsc 
evidence 

Total 

Mean 

age 

(years 1 

n 

9c 

n 

% 

n 

% 

n 

9* 

All cases 

148 

70.5 

60 

28 6 

2 

1.0 

210 

1000 

62.5 

Squamous cell 

41 

77.4 

12 

22:6 

0 

0.0 

53 

25,2 

63.7 

Small cell 

30 

66.7 

15 

33.3 

0 

0.0 

45 

21.4 

62.6 

Adeno 

55 

76.4 

17 

23.6 

0 

0.0 

72 

34.3 

61.6 

Other 

22 

35.0 

16 

40.0 

2 

5.0 

40 

19.0 

62.3 


Table 2 

Diagnoses and smoking among female nondung cancer patients 
interviewed at departments for pulmonary diseases in Stockholm 
county as well'as proportion of smokers among population con¬ 
trols 


Diagnosis 

n 

9c 

Smokers 

9c 

Malignant tumor 

47' 

24 6, 

59.6 

Breast 

13' 

6.8 

46.2 

Gynecological 

11 

5:8 

54.5 

Pneumonia or other, 
respiratory infection. 

35 

1813 

54.3 

Unspecified pulmonary 
infiltration 

23 

12:0 

65.2 

Benign tumor or cyst 

22 

14.5. 

40.9 

Pleuntis 

8 

4.2 

50.0' 

Tuberculosis 

5' 

2.6 

60.0' 

Sarcoidosis 

5 

2.6 

20.0' 

Haemoptysis 

5 

2.6 

100 0; 

Chrome bronchitis 

5 

2.6 

10010: 

Bronchiectasis 

4 

2.1 

75:0 

Atelectasis 

4 

2,1 

25:0 

Other specified diagnosis 

24 

12,6 

67:0 

Unspecified idiagnosis 

4 

2.1 

50 0 

Total 

191 


58.li 

Population controls 

209 


42.6 


with squamous or small cell cancer. Nevertheless, the 
lower limit of the Cl was 2 9 and 6.9 respectively for the 
lowest smoking category' within these groups of cancer. 
Only one control belonged to the highest exposure cate¬ 
gory, why the risk estimates for this category’ became 
very imprecise. 

Average daily consumption of cigarettes was highly 
correlated to cumulated smoking (r = 0 90. Cl: 0.88-0.92) 
and to duration of the smoking habit (r=0.73, Cl: 
0.68-0 77), As a consequence of the high correlations the 
dose-response relationships were similar fori these expo¬ 
sure measures. 

The influence of the age at debut of daily smoking on 
relative risk is shown in Table 4 The risks are adjusted for 


duration of smoking. No statistically significant associ¬ 
ation could be found between smoking debut and risk 
although almost all point estimates of relative risk were 
higher for those starting before 25 years ofage than after. 
Analyses were also made with simultaneous adjustments 
for age and intensity of smoking. The results were similar 
in both types of analysis, although the nsk estimates were 
somewhat higher when the latter type of standardization 
w'as used. This could be expected as persons with an .early 
debut also had a higher cumulated exposure within each 
age stratum. Other age stratifications w’ere analysed, bur 
the results were similar to those presentedi 

The effect of smoking cessation on relative risk of lung 
cancer is shown in Table 5. Few' subjects, especially 
among the cases, with an average daily, consumption, of 
more than 10 cigarettes had ceased to smoke. The data 
indicated a considerable decrease in nsk already w'ithin 10 
years of smoking cessation compared to continued'smok¬ 
ing. There seemed to be a stronger effect of smoking 
cessation for squamous and small cell carcinomas than for 
the other histological types. 

Environmental tobacco smoke. Risk estimates of lung 
cancer associated with ETS were mainly calculated for 
cases and controls who had never been daily smokers, but 
for exposure to ETS during childhood calculations were 
also made for smokers. To increase power, the nsk esti¬ 
mates presented for never-smokers were calculated with' 
an expanded control group consisting of population con¬ 
trols and those nomlung cancer patients, w'ho did not have 
any malignancy. The estimates arrived at when using only 
the population controls were quite similar. The carcinoids 
and the microscopically unconfirmed cases were excluded 
from the risk calculations pertaining to ETS. 

Tablt 6 shows estimates of relative risk for smokers 
associated with exposure to ETS from the parents. Sub¬ 
jects with a smoking father only, were classified as ex¬ 
posed to low levels while subjects with a smoking mother 
were classified as exposed to high levels regardless of the 
smoking status of the father. No significantly increased 
relative risk was seen in any of the exposure groups. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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Table 3 


Relative risk (RR) for lung cancer among women in Stockholm count} in relation to average daily cigarette consumption' 



Never- 

smokers 

n 

Ex-smokers 

Cuireni smokers. 





p for 
trend' 

n 

RR 

(95% Cl) 

>0-10 cig/day 

>10-20 cig/day 

>20 cig’day 

n 

RR 

(95 %CI> 

n 

RR 

(95% Cl) 

n 

RR 

(95% CD 1 2 

All cases 

38 

30 

2.6 

42 

4.6 

811 

12 6 

19 

59 0 

<1.4x10'- 




(1.4-5.1) 


(2 5-9.3) 


(6.5-25.2): 


(7 6-): 


Squamous cell 

5 

6 

4.0 

10 

9.7. 

28 

36.2 

4 

96 0 

<3:8 x 10 ' n 




(1.0-16.9) 


(2.9—45.9) 


(12:0-168.9)' 


(6.9-): 


Small cell 

2 

5 

9.1 

13 

33.7 

20 

72-.H 

5 

215 8 

<1.8*10'’* 




(].4-69.7) 


(6.9-265.3) 


(11.9-452.6)' 


(18;3—) 


Adeno 

22 

12 

1.8 

12 

2.2 

22 

5.4 

4 

19 7 

<1.7x10' 




(0 8-4.3) 


(1l0-5 8) 


(2 4-13.2) 


Cl.7-) 


Other 

9 

7 

2.5 

7 

3.6 

n 

7.5 

6 

82.5 

<8.0xl0‘* 




<0.8-8.1) 


(lih-13.4) 


(2.2-24.3) 


(7:6-) 


Controls 

120 

36 


30 


22 


1 




1 The estimates are adjusted for age Subjects who had stopped smoking more than 2 years before the interview (for controls 2 years 
before the interview of the matched case) are classified as ex-smokers. 

J Ex-smokers not included in calculations of linear trend. The exposures were scored 1. 2, 3 and 4 

3 Upper confidence intervals not given because of imprecision of estimates due to the small number of individuals in the high exposure 
stratum. 


Table 4 

Relative risk lRRffor lung cancer among women in Stockholm count} associated with age at 

debate of daily smoking 1 $!$$$$? 

>25 years 19-25 years -18 years p for 

n, - - trend : 

n RR n RR 

(95% CIli (95% Cl) 


All cases 

32 

58 

2:0 

52 

1.2 

0 j9 




(0 8-5.3) 


(0:5-2.8) 


Squamous cell 

9 

18 

2:0 

15 

1.1 

0:9 




(0 6-7.3)! 


(0:3-38) 


Small cell 

7 

18 

2:2 

13 

1.3 

0:9 




(0.6-8 4) 


(0:4-4.9)' 


Adeno 

10 

1) 

1.6 

17 

1.3 

06 




(0.4—6.0) 


(0 4—4.4)' 


Other 

6 

HI 

2:2 

7 

1.0 

0 7 




(0.5-9.9) 


<0.2—4.2)' 


Controls 

18 

14 


21 




1 Stratified analysis adjusted for duration of smoking Subjects who had stopped smoking more 
than 2 years before the interview (for controls 2 years before the interview of the matched case) 
are excluded. 

2 The exposures were scored 1, 2 and 3. 


although all risk estimates exceeded 1.0 in women with 
smoking mothers. 

In never»smokers, adenocarcinoma constituted the 
dominating histological group with 22 (57.9%) of the total 
of 38 carcinomas. There were only 5 squamous cell and 2 
small cell carcinomas, making specific analyses of these 
histological groups unfeasible. 

Table 7 shows risk estimates for different ETS exposure 


variables among never-smokers. Most of the point esti¬ 
mates of the relative risk were greater than unity but the 
Cl were wide due to the small number of cases There 
were no significant trends. Multiple regression analysis 
yielded risk estimates very similar to those presented in 
the table. 

There was a significantly increased ‘risk' of being ex¬ 
posed to ETS in the home, if the subject herself was a 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Table 5 


Relative risk (RRt for lung cancer among women in Stockholm count} associatedwtih smoking 
cessation (sc y compared to> current smoking (CR-2 years' after cessation}' 



Current 

smoking 

n 

3-10 years since 
cessation 

n RR 

<95% CD 

>10 years since 
cessation 

n RR 

(95 7t Cl) 

p for 
trend 7 

All cases 

142 

16 

0.6 

14 

0.3 

0.0004 




(0.2-1.4) 


(0.1-0.6) 


Squamous cell 

42 

5' 

0.5 

1 

0.0 

0 0006 




(0.1-1.6) 


<0.0-0 4) 


SmalUcell 

38 

2 

0.3 

3 

0.2 

0 001 




(0.0-1.3) 


<0.0-0 7) 


Adeno 

38 

5 

0.5 

7 

0.5 

0.06 




<0.1-1 7) 


(0 2-1.5) 


Other 

24 

4 

0.7 

3 

0.4 

0.08 




(0.2—312 > 


(0.1-1.6) 


Controls, 

52 

13 


24 




1 Stratified analysis adjusted for age and average daily cigarette consumption. 
* The exposures were scored 1. 2 and 3. 


Table 6 


Relative risk (RRf for lung cancer among ever smoking women in Stockholm 
county in relation to parental smoking during the first decade of life' 



Unex- 

posed 

n 

Father smokeT 

Mother smoker 

pfor 

trend' 

n 

RR 

(959e CIl! 

n 

RR 

(9596 Cl) 

All cases 

94 

57 

0.8 

19 

1.8 

o ;9 




(0.3-1.4); 


(0.5-7.0) 


Squamous cell 

27, 

17 

0.7 

4 

1.3 

06 




(0 3-17) 


(0.2-8.8) 


Small cell 

25 

13 

0.7 

5 

2.1 

1.0 




(0.3-1.8) 


(0.3-14.0) 


Adeno 

23 

19 

Ilf 

8 

3.0 

0.3 




(0.5-2.5) 


(0.6-21.6)1 


Other 

19 

8 

0.4 

2 

11 

0.08 




<0.1-1.3) 


(0.0-20.0) 


Controls 

45 

39 


5 




5 Stratified analysis adjusted for age and average daily cigarette consumption 
2 Regardless of smoking habits of the father. 

J The exposures were scored I, 2 and 3. 


smoker. The point estimate for cases was 4.0 (Cl: 1.7^9.3) 
and for controls 3.0 (Cl: 1.5-6.2): For controls there was 
also a significantly increased ‘risk' of being exposed to 
ETS on the job if the subject had ever smoked (RR 1.9, 
Cl: 1.0-3.7). For cases the corresponding point estimate 
was 1.1 (Cl: 0.5-2.6). 

Discussion 

All subgroups of lung cancer were strongly associated 
with smoking: Due to the small number of never-smokers 

42-B981G5 


among the cases, especially among squamous and small 
cell cancers, and of heavy smokers among the controls, 
the confidence intervals were wide. The magnitudes of the 
risk estimates were greater than, but not incompatible 
with* results from previously published studies on female 
lung cancer (15-18). 

Contrary to previous studies (115. 17. 19) no clear associ¬ 
ation between early smoking debut and nsk was seen, 
although most of the point estimates were greater than 
unity when smoking debut after age 25 was used as refer¬ 
ence category: In light of the clear dose-response rela^ 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Table 7 

Relative risk (RR).fdrlung cancer among never smoking women 
in S tockholm counn in relation to different measures, of exposure 
to ETS " 


Cases Controls RR 95 9c Cl 


Exposure from the 


parents*' 

Uhexposed 19 

Father smoker 12 

Mother smoker 3 

Exposure as adult i 

Unexposed 10 


At home or at work 17 

At home and at work 7 

Lifetime exposure 

Unexposed 7 

As ohildi or adult! 15 

As child"' and adult 12 


98 10 

71 0.9 0.4-2.3 

5 3.3 0.5-18 8 

(p for trend 3 ; 0.6) 

60 1.0 

90 1.2 0 4-2:9 

24 2 ! 0 6-8.1 

(p for trend 3 : 0.4): 

35 10 

88 1.4 0.2-2.5 

51 1.9 0 2-3.7 

(p for trend 3 : 0.5) 


1 Stratified analysis adjusted for age. 

: Age 0-9 years. 

3 The exposures were scored 1. 2 and 3. 


tionships in ibe other studies as well as in studies on men. 
the present findings were unexpected: A possible explana¬ 
tion could be that those who started to smoke at a younger 
age inhaled less deeply or that' they to a greater extent' 
smoked cigarettes with filter tips. The observed decrease 
in the relative risk of lung cancer after smoking cessation 
is in agreement with previous observations <16, 18. 20). 

Approximately one-third of all cases were classified as 
adenocarcinoma. Among the never-smokers adenocarci¬ 
noma constituted almost 60% of the cases. Among the 
current smokers the corresponding figure was 27 7c. The 
proportion of adenocarcinoma among the never-smokers 
is in good agreement with several previous studies on 
female lung cancer (5, 16, 21-23). 

The results pertaining to ETS in the present study were 
not conclusive. The small number of never-smokers 
among the cases could be one important reason. It should 
be noted, however, that most of the point estimates of 
relative risk were greater than unity which agree with 
results from previous studies on ETS exposure and with 
risk estimates concerning active smoking (6, 24), 

To reliably estimate the risk associated with ETS, it is 
essential I to identify a sufficient number of never-smok¬ 
ers. In the present study, only 38 of the 210 cases had 
never been daily smokers. Four of these were excluded 
from the calculations of risks associated with ETS, since 
they had carcinoids or tumors which were not confirmed 
microscopically. A post hoc calculation of power for de¬ 
tecting a 50% excess risk associated with exposure to 
ETS in the home, showed that it was in fact only about 
10%. 


For detecting small nsks. it is essential to minimize 
misclassification of exposure. The variables characteriz¬ 
ing exposure to ETS used in this study may not be optimal 
in this respect. Both intensity and temporal aspects of the 
exposure are probably of importance for the outcome It 
is very difficult, however, to retrospectively, quantify ETS 
exposure. The tolerance for tobacco smoke differs be¬ 
tween individuals, and it is not improbable that this can 
influence their exposure estimates. If such individual!in¬ 
formation bias exists,, it is uncertain whether it leads to 
non-differential or systematic misclassification. There are 
also difficulties involved'in assessing the relative impor¬ 
tance of domestic exposure compared to exposure in the 
work environment. 

The high risks found for smokers with a lt)w consump¬ 
tion in this study, and particularly for squamous and small 
cell carcinomas, have implications for the assessment of 
lung cancer risks associated with ETS. On one hand, they 
suggest that relative risks of 3 or even higher for squa¬ 
mous and small cell carcinomas in heavily exposed indi¬ 
viduals may not be unreasonable. On the other hand, they 
make control of confounding by smoking a critical issue. 
A poor control of confounding would be expected to 
primarily give nse to increased nsks of these histological 
types. 
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This study included 191 case-control pairs. The authors 
matched cases and controls on the basis of whether the interview 
was conducted directly or with a surrogate respondent; 129 pairs 
were direct interviews and 62 pairs were interviews with 
surrogates. Nonsmokers were defined as never having smoked more 
than 100 cigarettes. Interviews were conducted face-to—face, and 
all but five of the cases were histologically confirmed. Questions 
were asked during the interview concerning smoking in the household 
for each residence in which the subject had lived. The authors 
calculated smoker-years of exposure based on the number of years 
the subject lived in each residence multiplied by the number of 
smokers in that residence. Of the 28 risk estimates presented in 
the paper, a statistically significant OR was reported for the 
exposure index of 25 or more smoker-years in childhood and 
adolescence. This was the only statistically significant risk 
estimate reported in the study, and was used by the authors to 
suggest that "approximately 17 percent of lung cancers among 
nonsmokers can be attributed to high levels of exposure to cigarette 
smoke during childhood and adolescence." 

• Using the 129 case-control pairs interviewed directly, 

the authors calculated an OR of 0.93 (95% Cl 0.55-1.57) 

for ever having had a spouse who smoked. This risk 
estimate was not statistically significant. 

• The authors wrote that "[w]e found no adverse effects of 
exposure to tobacco smoke in the workplace." The only 
odds ratio for workplace exposure presented was for 150 
person-years of exposure. This OR was not statistically 
significant (OR = 0.91, 95% Cl 0.80-1.04). The authors 
stated that the OR indicated "no evidence of an adverse 
effect of environmental tobacco smoke in the workplace." 

• Data on exposure in social settings was also collected. 
The authors reported a "statistically significant inverse 
association between environmental tobacco smoke and lung 
cancer" for the analyses of social exposures. 

• When exposure during childhood and adolescence (defined 

as up to age 21) was analyzed, the authors calculated an 
OR of 2.59 (95% Cl, 1.22-5.49) for 25 or more smoker- 

years of exposure, based on 113 case-control pairs. 
Similarly, when the analysis was conducted using all 
191 case-control pairs, the OR was 2.07 (95% Cl 1.16- 

3.68). 
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LUNG CANCER AND EXPOSURE TO TOBACCO SMOKE IN THE HOUSEHOLD 
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Muhammad B Zaman. M.D;. Myron R. Melamed. M.D.. Maureen Kiely. R.N/ 
and Martin F. McKneally. M.D. 


Abstract Background . The relation between; passive 
smoking and lung cancer is of great public health impor¬ 
tance. Some previous studies have suggested that expo¬ 
sure to environmental: tobacco smoke in the household 
can cause king cancer, but others have found no effect. 
Smoking by the spouse has been the most commonly 
used measure of this exposure. 

Methods. In order to determine whether lung cancer is 
associated with exposure to tobacco smoke within; the 
household, we conducted a population-based case-con¬ 
trol study of 191 patients with histologically confirmed pri¬ 
mary lung cancer who had never smoked and an equal 
number of persons without lung cancer who had never 
smoked; Lifetime residential histones including informa¬ 
tion; on exposure to environmental tobacco smoke were 
compiled and analyzed. Exposure was measured in terms 
of “smoker-years." determined by multiplying the number 
of years in each residence by the number of smokers in 
the household. 

T HE 1972 Surgeon General s report dealt with the 
health consequences of passive smoking or envi¬ 
ronmental tobacco smoke for the first time.'Tn 1986 
the entire report was devoted to the issue: it concluded 
that ’*involLtncary smoking is a cause of disease includ¬ 
ing lung cancer in healths non-smokers/'* More than 
a dozen epidemiologic studies have assessed the rela¬ 
tion between passive smoking and lung cancer . y 17 The 
findings have ranged from no detectable increase in 
risk 10 to a moderate (about twofold), statistically sig¬ 
nificant increase. 4 * 7 Most studies have found only 
small elevations in risk, which are frequently not sta¬ 
tistically significant. 389 In a meta-analysis of all the 
available studies in 1986*Wald et al. found a slightly 
increased risk of lung cancer associated with environ¬ 
mental tobacco smoke. 18 

We undertook the current study in an attempt to 
clarify- further the role of passive smoking in causing 
lung cancer. In this report we discuss exposure to to¬ 
bacco smoke in the household as a possible cause of 
lung cancer among nonsmokers. 

Methods 

We conducted a population-based, individuals matched case- 
control study in New York State from 1982 to 1985 The cases 
were drawn from seven Standard Metropolitan Statisticall Areaj 
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Resuns . Household exposure to 25 or more smoker- 
years during childhood and adolescence doubled the risk 
of lung cancer (odds ratio. 2.07; 95 percent confidence 
interval, 1.16 to 3.68). Approximately 15 percent of the 
control subjects who had never smoked reported this level 
of exposure. Household exposure of less than 25 smoker- 
years during childhood and adolescence did not increase 
the nsk of; lung cancer. Exposure to a spouse s smoking, 
which constituted less than one third of total household 
exposure on average, was not associated with, an in¬ 
crease in risk. 

Conclusions. The possibility of recall I bias and other 
methodologic problems may influence the results of case- 
control studies of environmental tobacco smoke. Nonethe¬ 
less, our findings regarding exposure dunng earty life sug¬ 
gest that approximately 17 percent of lung cancefsamong 
nonsmokers can be attributed to high levels of exposure 
to cigarette smoke during childhood and adolescence. 
(N Engl J Med 1990; 323:632-6.) 

(Buffalo. Rochester. Syracuse. L’tica-Rome. Albany—Schenectady- 
Trov. Binghamton, and greater New York, excluding the five bor¬ 
oughs of New York Citvl. Thu geographic area comprises 23 coun- 
tm. with approximately 125 diagnostic or treatment facilities and a 
population base of nearly 10 millionpeople A special system far, the 
rapid ascertainment of cases of lung cancer was established in these 
125 facilities so that patients could be identified and enrolled a* soon 
after diagnosis as possible. AllInew cases of lung cancer • diagnosed 
clinically. histologicallV, or both) were regularlv identified 1 at the 
participating hospitals. The New York State Cancer Registry was 
checked routinely to identify anv cases that might have been mused 
bv the hospnaHbased reporting svstem. 

Information on smoking was muiallv obtained from the patients' 
medical records. Ail the case patients reported as having never 
smoked or as former smokers or whose smoking history was un¬ 
known were contacted bv telephone, and their smoking status was 
confirmed. To be included as a “case” in the studv, a patient had to 
reside in the 23-countv area. be between 20 and 80 years of age. 
never have smoked more than 100 cigarettes (nonsmokers) or have 
smoked at some time but not have smoked more than 100 cigarettes 
in the 10 vears before diagnosis (former smokers), and have been 
given a diagnosis of primary liing cancer between Julv It 1982. and 
December 31. 1984. that was confirmed on reexamination of the 
pathological specimens and clinical records Slides or blocks of tis¬ 
sue were available for all but five of the case patients All materials 
were reviewed bv investigators who were blinded with respect to the 
patient's initial diagnosis, smoking history, and other risk factors. 
Interviews were conducted with 76 percent of the eligible patients 
or their closest available relatives or friends (surrogates). 

Control subjects were individually matched to the patients and 
were selected bv screening the files of the New York State Depart¬ 
ment of Motor Vehicles. This source of controls was considered 
appropriate since it was population-based and provided most of the 
information necessary to perform the matching A list of potential 
control subjects for each case patient was selected on the basis of 
age (within five vears). sex, and counrv of residence Potential con¬ 
trol subjects were contacted bv telephone The first eligible subject 
who was found to match the case patient in terms of smoking histo¬ 
ry (nonsmoker or former smoker! and whoa greed to participate was 
enrolled in the studv. An additional matching variable considered at 
the time of data collection was the tvpe of interview — i.e.. direct 
interview with the patient or control subject versus interview with a 
surrogate respondent. When a surrogate case patient had to be 
interviewed; we also interviewed a surrogate for his or her matched 
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control! even when the control jubject was available and willing to 
be interviewed. Further information on the methods used in the 
studs is available eUewhere ! * 

Data were collected for 439 case-control pairs Of these. 242 pairs 
were former smokers and 197 pairs had never smoked 1 Separatinq 
the residual effects of direct smoking from those of passive smoking 
among former smokers insolses more complex anaivuc and inter- 
pretanonal issues than does an examination of the effects of! passive 
smokine in those who have ne\ er smoked. This report is therefore 
limited to persons w ho never:smoked Six of the 19" pain who had 
never smoked were mismatched in terms of the tvpe of interview 
direct vs. surrogate and have therefore been excluded Thus, the 
analyses reported here were based on 191 matched case-contra! 1 
pairs A total of 129'pairs were interviewed direcdv. and surrogates 
were interviewed for 62 

All information was collected during a face-to-face interview with 
use oli a precoded questionnaire. Case patients and control subjects 
were interviewed in exactly the same fashion, and except for items 
concerning the clinical aspects of the current medical condition, 
both groups answered the same questions 

Ihformanon about smoking in the household was collected sepa- 
rateK for each residence in which the subject had lived lor one vear 
or more, up to a maximum of 12 residences. The number of “smok- 
er-vears * of exposure was calculated bv multiplying the number of 
v ears the subject lived in each residence bv the number of smokers 
'including the spouse) in that residence. The products for all resi¬ 
dences were summed. 

Smoking bv the spouse was also recorded separately from that bv 
other household members in a subsequent section of the question¬ 
naire. The information consisted of the number of veins the spouse 
had smoked while living with the case patient or control subject and 
the number of cigarettes smoked per dav. Smoker-vean of exposure 
from, the spouse s smoking were calculated in the tame manner as 
for the entire household Pack-vears of exposure from the spouse 
were calculated bv multiplying the number of packj smoked per dav 
bv the number of vears that the spouse smoked while living with the 
subject. If the subject had been mamed to more than one smoker, 
then the numbers of smoker-vears and pack-vean of exposure for 
all spouses were summed. 

The questionnaire alio included sections on exposure to environ¬ 
mental tobacco smoke in the workplace and in social settings out¬ 
side the home The format for these questions differed from that 
used! to collect data on exposure in the household. The summary 
results of this analysis are presented here; deuiltd findings are 
available elsewhere. 1 ’ 

Statistical techniques appropriate for the analysis of individually 
matched case-control studies were used.” For clan tv of presenta¬ 
tion, percentages were tabulated for caae patients and control sub¬ 
jects separately, rather than for matched pairs. However, odds ra¬ 
tios were computed on the basis of the matched pairs. The 
conditional logistic-regression model was used in the multivanate 
analvsesCompanions of the effects of exposures that occurred 
during different penods of the subjects’ lives were based on evalua¬ 
tion of differences in the magnitude of appropriate logistic-regres¬ 
sion coefficients. For statistical testing of these differences, we 
used the vanance—cov aria nee matrix from the logistic-regress ion 
analvses. 

Rxsltlts 

Smoking by spouses contributed a large propor¬ 
tion of lifetime exposure to environmental tobacco 
smoke but was not the chief source of exposure. Table 
1 shows the amount of exposure to environmental 
tobacco smoke (expressed in smoker-years) during 
childhood and adolescence, during adulthood, and 
from the spouse for the 191 control subjects who had 
never smoked. There were only smalt differences be¬ 
tween men and women. The spouse contributed about 
30 percent of the lifetime smoker-years of exposure; 
the correlation coefficients for exposure from the 
spouse and lifetime exposure were 0.37 for men and 


Table 1 Distribution of SmokerrYears of Exposure to Environ- 
mental Tobacco in the Household • 


C* noot r or Expose at 

M«n 

*0*»|N 

Lifetime smoker-yean. 

46 6r33.7 

3 2 7 - 42 9 

mean rSD 



Smoker-vean dunng childhood and adolescence* 


Mean tSD 

13 4 - 20 6 

16 It IB 2 

Percent of lifetime exposure 

33 1 

30 6 

Correlation with lifetime exposure 

0 92 

0 61 

Smoker-years from spouse 



Mean =SD 

13 Or IT 0 

16 2- 16,7 

Percent of lifetime exposure 

:a o 

30 7 

Correlation with lifetime exposure 

0 37 

0 51 

Smoker-years during adulthood from sources other than spouse 


Mean =SD 

IS lr31 0 

20 5r29 9 

Percent of lifetime expowre 

3* 9 

38 9 

Correlation with lifetime expoaure 

0 91 
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0.51 for womeni Exposure during childhood and ado* 
lescence (<21 years of age) contributed a similar per¬ 
centage of the lifetime smoker-years but correlated 
more closely with lifetime exposure (correlation coeffi¬ 
cient, 0.92 for men and 0.61 for women). The average 
lifetime exposure was 46.6 smoker-years for men 
and 52:7 smoker-years for women. During adulthood, 
household exposure from sources other than the 
spouse was somewhat greater than from the spouse. 

Table 2 shows the odds ratios for developing lung 
cancer in relation to the degree of exposure to tobacco 
smoke in the household for the 191 nonsmoking case- 
control pairs. The data are stratified by levels of expo¬ 
sure (measured in smoker-years):and by the periods of 
life when the exposure occurred: Exposures during 
childhood and adolescence were defined as exposures 
that occurred when the subjects were less than 21 
years of age. Exposures during adulthood include all 
household exposures from 21 years of age to the time 
of diagnosis. Although the odds ratios for the higher 
exposure categories are somewhat higher than those 
for the lower categories, no clear dose-response rela¬ 
tion is evident; and most of the 95 percent confidence 
intervals include 1.0. For exposures in childhood and 
adolescence, the highest level of tx^smta associated 
with the greatest elevation in risk* in<f the 95 percent 
confidence interval excludes the null value (odds ratio, 
2.07; 95 percent confidence interval, 1.16 to 3.68). For 
the 129 case-control pairs who were interviewed di¬ 
rectly, the odds ratio for persons with 25 or more 
smoker-years of exposure in childhood and adoles¬ 
cence was 2.31 (95 percent confidence interval, 1.16 
to 4.61 )l 

With smoker-years during childhood and adoles¬ 
cence and smoker-years during adulthood treated as 
continuous variables and included simultaneously in a 
logistic model, each increment of five smoker-years of 
exposure during childhood and adolescence was found 
to increase the risk of lung cancer by 6.5 percent (95 
percent confidence interval, 0.1 to 13.2). On the other 
hand, each additional five smoker-years of exposure 
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Table 2 Relation oi Smo*#f-Years of Exposure to'Environmental 
Tobacco Smo*e to the Ri*X of Lung Cancer among Persons Who 
Never Smoked More man too Cigarettes.* 
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during adulthood were estimated to have virtually no 
effect on risk (95 percent confidence interval! -3.3 to 
+ 2.8 percent)!. The difference in the magnitude of the 
effect between exposure during childhood and adoles¬ 
cence and exposure during adulthood did not achieve 
statistical significance (P = 0.12). On the basis of 
the distribution of exposure levels during childhood 
and adolescence among the control subjects and the 
magnitude of the effect of early exposure, we estimate 
that approximately 17 percent of all lung cancers 
in nonsmokers can be attributed to exposure to pas¬ 
sive smoke in the household during childhood and 
adolescence. On the basis of the odds ratios for 
the 129 case-control pain who were interviewed di¬ 
rectly, approximately 19 percent of lung cancer 
in nonsmokers appears to be attributable to exposure 
to environmentai cigarette smoke in childhood and 
adolescence. 

Since smoking by the spouse has been the most 
commonly reported measure of exposure to environ¬ 
mental tobacco smoke in previous studies, we exam¬ 
ined exposure from the spouse separately, although 
exposure to environmental tobacco smoke from the 
spouse is also included in the results shown in Table 2. 
The odds ratios for exposure frequently differed ac¬ 
cording to the type of interview, especially for the 
data on exposure to a spouse’s smoking. Table 3 there¬ 
fore shows the results of the analyses of exposure 
to environmental tobacco smoke from the spouse 
separately for subjects interviewed directly and those 
for whom surrogates were interviewed. The odds ratio 
for the development of lung cancer for those who 
ever had a spouse who smoked, as compared with 
those who did not, was 0.93 (95 percent confidence 
interval* 0:55 to 1.57) for those interviewed directly . In 
terms of smoker-years of exposure to the spouse’s 


smoke, the results show little effect, with an. odds ratio 
of 1.07 for 25 or more smoker-years of exposure (95 
percent confidence intervall 0.59 to 1.97). Estimates 
based on pack-years of exposure from the spouse were 
similar to those based on smoker-years. For both 
measures, there was little evidence of a trend accord¬ 
ing to amount of exposure among those who were 
exposed. 

All analyses were repeated for onlv the case-control 
pairs for whom we had complete and internally consis¬ 
tent data for all residences and marriages. Anv pair 
was dropped from these analyses if data were incom¬ 
plete or missing for either the case patient or the con¬ 
trol subject, leaving 113 pairs of nonsmokers. Our 
purpose was to ensure that our conclusions were not 
dependent on the particular methods we adopted to 
handle inconsistencies or missing items in the data set. 
The findings were similar to those for the entire group 
of 191 pairs. The oddi ratio for exposure to 25 or more 
smok^r?yeari in childhood and adolescence was 2.59 
(95 percent confident mtervIJ/r to 5.49) 

Exposure in the workplace was measured by record¬ 
ing the number of smokers who worked with each 
study subject during his or her lifetime and the 
amount of time the subjects spent working with 
these smokers. These exposures were compared for 
case patients and control subjects. Estimating the 
odds ratio as a continuous variable for an equivalent 
differential of 150 person-years of exposure gave 
an odds ratio of 0.91 (95 percent confidence interval, 
0 80 to 1.04), indicating no evidence of an adverse 
effect of environmental tobacco smoke in the work¬ 
place. Our assessment of smoking in social settings 
used an untested, semiquancitative index in which 
the case patient or control subject used a score of 
0 through 12 to indicate his or her regular exposure 
to tobacco smoke in social settings during each decade 
of life. Cumulative lifetime reported scores ranged 
from nearly 0 to more than 70. The odds ratio for an 
increase of 20 in the cumulative score was 0.59 
(95 percent confidence interval; 0.43 to 0.81), Our 
analysis of exposure in social set rings with use of 
this index showed a statistically significant inverse as¬ 
sociation between environmental tobacco smoke and 
lung cancer. 

Discussion 

We found a statistically significant adverse effect of 
relatively high levels of exposure to environmental to¬ 
bacco smoke during the early decades of Life (up to the 
age of 21). For those who were exposed to 25 or more 
smoker-years during their first two decades of life, the 
risk of lung cancer doubled. This amount of exposure 
is equivalent to living with more than one smoker 
thr oughout childhood and adolescence — a high but 
not uncommon level of exposure. An exposure of 
this level waj reported for approximately 15 percent of 
the control group. By contrast, we found no advene 
effect of exposure to environmental tobacco smoke 
during adulthood, including exposure to a spouse who 
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Table 3. Relation of Spouse’s Smoking to the Risk of Lung Can¬ 
cer among Persons Who Never Smoked More than 100 Ciga¬ 
rettes. According to Type of Interview “ 
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smoked. Although problems of recall and other poten¬ 
tial biases may have influenced the results* our data 
suggest that exposure in early life may be a limited but 
important contributor to the risk of lung cancer in 
nonsmokers. A previous studv with a small number of 
subjects found lit tile evidence of an elevated risk 
of lung cancer among nonsmokers whose parents had 
smoked. 14 Children of parents who smoke have been 
shown to be especially susceptible to respiratory prob¬ 
lems that occur soon after exposure to environmental 
tobacco smoked This type of susceptibility might 
initiate changes that eventually lead to lung cancer 
when the exposed children become adults* but we 
know of no specific mechanism that would explain our 
findings. 

We found no adverse effects of exposure to tobacco 
smoke in the workplace* although we did not have 
enough information about the level of exposure in 
the workplace to assess the precision of our measure¬ 
ments. The apparent protective effect of exposure 
in social settings is difficult to explain. During the 
course of this study* regulations in New York began 
to restrict smoking in the workplace and in social set¬ 
tings such as restaurants. We did not anticipate this 
development and cannot estimate how much the 
awareness of these new restrictions might have af¬ 
fected the responses of the study subjects or their 
surrogates. 

Evidence is clearly mounting that tobacco smoke 
inhaled passively by nonsmokers is potentially car¬ 
cinogenic. In a recent study, Maclure et al/ 1 found 
elevated levels of carcinogens in the blood of passive 
smokers. Levels of hemoglobin adducts of 4-ammobi- 
phenyl and adducts of 3-aminobiphenyl were signifi¬ 
cantly elevated in subjects with confirmed exposure. 
The validity' of this finding was supported by addi¬ 


tional evidence that showed a sharp decline in the 
levels of adducts among smokers w-ho quit/' 

At present, information on past exposure to envi¬ 
ronmental tobacco smoke can be obtained only by 
interview. The availablb biologic markers, such as co- 
tinine, cannot be used to confirm exposure that oc¬ 
curred years or decades earlier. The use of interviews 
to obtain a lifetime historv of exposure to passive 
smoking requires that the questionnaire be structured 
and the interview techniques be standardized so that 
all subjects are interviewed in the same wav. We took 
steps to ensure such standardization. Two recent re¬ 
ports may lead to improved wavs to measure lifetime 
exposure to environmental tobacco smoke by means 
of interviews/ 123 In one of these studies, which at¬ 
tempted to evaluate the reliability of interview data by 
repeat interviews* information on exposure during 
childhood was found to be very reliable. 23 

It was necessary to use surrogate respondents for 
about one third of the interviews, usually because the 
patients were too ill to be interviewed^ To minimize 
potential bias, surrogates were also interviewed for the 
matched control subjects, and separate estimates were 
calculated for respondents interviewed directly and 
surrogate respondents. We used equal care in ail types 
of interviews and in all subject areas covered in the 
interviews; however, the data we obtained in inter- 
views with surrogates still differed somewhat from 
those obtained in direct interviews. Inaccurate report¬ 
ing of exposure tends to bias odds ratios toward the 
null value unless a systematic bias is present. Data 
from surrogate respondents are likely to introduce 
random error because of the surrogate’s lack of de¬ 
tailed knowledge of the subject’s exposure. On the 
other hand, it is possible that the surrogates for pa¬ 
tients with lung cancer might tend to underreport the 
exposure contributed by their own smoking to a great¬ 
er extent than surrogates for control! subjects. Such a 
difference could mask an actual increase in risk or 
reverse the direction of the association. The findings 
shown in Table 3 indicate that the use of data from 
surrogates may have led to an underestimation of the 
effect of exposure from the spouse. Although our re¬ 
sults for exposure due to smoking by the spouse differ 
from those of earlier studies, 1 * our findings regarding 
other types of household exposure support the conclu¬ 
sion that exposure to environmental tobacco smoke 
can cause lung cancer. 

Akiba et al.,* Dalager et al./ and Garfinkel 3 have 
reported elevations in risk of 30 percent, 50 per¬ 
cent* and 10 percent, respectively, associated with ex¬ 
posure to a spouse’s smoking; none of these increases 
were statistically significant. With the exception of 
Chan et al/ 4 and Koo et al 23 in Hong Kong, these and 
most other investigators have reported point estimates 
that suggest an increased risk for those exposed! The 
duration of exposure, as measured by the number 
of years the spouse smoked while living with the sub¬ 
ject, did not have a statistically significant effect in 
our data. Two studies that used the same measure 
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of exposure also failed lo exclude the null value. 89 
Garfinkel et a]., 7 using a different measure for duration 
of exposure (husband's smoking in the last 5 and 
25 years), found one significant association among 
the large number examined. Exposure due to smoking 
by the spouse, expressed in terms of pack-years 
while the spouse was living with the subject, was 
found not to be significantly associated with lung can¬ 
cer Using a comparable measure of exposure, Tricho- 
poulos et al. 5 reported relatively large increases in 
risk (greater than twofold). Perhaps our data do not 
show that smoking by the sMusyncr^^tfrmfcbf 



to‘environmenurTobacct^smoke. It is also'possible 
that physical circumstances and^difTerences in study 
areas, the size of residences, ventilation, and other 
important physical aspects of the living conditions, as 
well as social habits that affect exposure within the 
family, will need to be measured and analyzed before 
the differences in findings among the studies can be 
reconciled. 

The evidence we report lends further support to the 

increase* the 

mi^^particularly important to prptect children and 
adblescen^from this environmental'’hazard. 

We arc indebted to Andreas Nicolaou for his assistance with the 
computer programming used in our analyses. 
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A matched cas e control study was carried out to evaluate the 
association between exposure to envurniental tobacco smolce (passive 
STokinq) and luig cancer risk. The Study population was ccuprised of 
439 cases of lung cancer diagnosed among nen-smewers. All of these cases 
were clinically and histologically confirmed. The corresponding 
controls were drawn firm the Mew York State Department of Motor Vehicles 
and were individually mtcnad to the cases on age* sex, county of 
residence and previous smoking history, A face-to-face interview was 
applied to obtain JLn/cunmtJtan on expocure to environmental tobacco 
strike. Mo increase in risk was fond associated with exposure to three 
neasurorents of spouse making, or with exposure to co-workers * flicking. 
Conversely, exposure to the snoke of others in the household ws found 
'.c affect the risk o? lur.g cancer. ft>r an erpcflure to ISC persan/yaars 
of smoking the odds ratio was foind to be 1.86. This effect seems to be 
larger for epiaercoid and fluall cell tuners (CR»2.8J) chan for 
adenocarcinoma and other timers (ORM.42). Increasing exposure to 
passive seoKing in social si tuitions was found to be inversely 
associated with the risk of lung cancer. The implication of this 
fLtding — at odds with previous results — is discussed. 
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amm ore 

UTOummi: rsvuw 

l VOC2VHND. 

In 1972# tht Rep o r t to the United States Cmgreu an tlm health 
Corweqvmnces or Snaking far the first time gave serious consideration 
to the issue of the effects of enviremental tobacco stroke on the nm- 
aroker (l). That others besides Sicker* themselves could experience 
detrinertal health effects due to tobecoo anoke had been in the minds 
of many for at least a decade. Obstetricians in particular s a cr e d to 
have intensified this preoccipation# by reporting that cigarette 
anokinq areng pregnant women at associated with pr eaeturity (2) and 
with low birth-weight (3). Other reports attributed a whole arrsy of 
adverse effects of maternal smoking on the foetus, ranging from 
Ltoaired post-natal develcnmnt (4,5) to c ongc .i l tsl ms 1 formations (6). 

Later studies attended to the effects of tobacco cenponents 
released into the envir ci sie nt at large. For instance, studies in the 
United States (7,6), Digland (9)# Israel (10) and other coentries (11) 
showed hex children of snaking parents had higner incidence cf 

* 1 - 


respirator/ infections, as well as higher hospital acini as ion rates. 
Laboratory investigations showed that ejqwure to mterra 1 smiting 
produced a defective developrsnt of pulmonary function in children, as 
measured by farced expiratory volune in one lacod (12). Finally, 
reports of childhood timers associated with parmtal sacking appeared 
in the medical literature, although often with contradictory results 
(13-17# * 

That there were serious health effects on the mdult passive 
smoker — such effects as those experienced by the stokers thmelves, 
i.e. lung cancer ^ si not considered possible as recsttly as a 
decade ago. This can be gathered free the following paragraphs 
published in 1975 t 

•In suvmary, the effects of cigarette snake on healthy 
non -stokers exxiaist mainly of minor eye and throat 
Irritation. However, people with certain heart and 
ling diseases (angina pectoris, GOFD, allergic 
asthns) may suffer exacerbation of their syirptora as a 
result of exposure to tocacco sacks-filled 
cnvinvmti.• .* (li). * 

• with r espec t to li**j cancer there is no evidence to 
indicate Uwther or not this le^l of exposure has an 
effect cxi the risk of developing lung cancer. However, 
because of the low dosage and brief exposure, it tould 
sest unlikely that there would be a significant 
increase In the risk of developing ling cancer • (19), 
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It is sn established fact that the overall canoer ria* for non- 
*ic*ers is loer than the cancer risk of the general population (20- 
22). Canoared to writers, miv-writers risk for rancwr is About 501 
lowtr (20. Ftr certain sites —in particular the respiratory tract— 
the dj-fferSKes are even more dramtic. A recent study, nonetheless, 
has suggested that lung cancer amcng non-writers ray be on the rise. 
The s»u?g«tiai of such an increase among non-smokers has focused 
interest in passive writing as one of its possible causes (23). This 
suggestion is partly based on a better understanding of the 
carcinogenic qualities of both raLnstream and sidestream cigarette 
woke, as will be discussed at a later point in this chapter. 

Ehstrom (23), using date from two representative saeples of liwg 
cancer deaths and enrtality statistics at the national level, found 
for the period between 1*14 and 1968 a 15-fold increase in lung cancer 
death rates aatxig *rtiite nonwridng males agad 35-84 years. Ihe 
increase was the highest for those rales over 65, estimated as 30- 
fold. For white fweles the Increase has been 7-fold for the 35-94 
age group. Th»« changes seem so dramatic that the possibility of 
error? in B\ 3 trcm's estimates has been raised t sate of his data 
sources go as far back as 1914, and there are no means toy wnicto to 
chec* their reliability. There are also reasons to d<xtot t>e aocuracv 
of the ascertainment of stoking status in the surveys from which the 
data was obtained. Moreover, the categorisation cf the smoking 
variable changes term one source of data to another, as does the 
proportion of self-reported smoking versus surrogate reporting, thus 
ira'ci/vi the use of pooled data difficult. t-C interpret. It has also icar-n 


proposed that sane of the changes described by Bistrom may be 
attributed to better diagnoses and/or changes irv turor classification. 
However, as the author has pointed out, the trend persists after 1935, 
when the major changes in diagnostic criteria had been implemented. 
Finally, there is the possibility — as Qistrom suggests — that 
the rising rates indicate the intervention of other factors in the 
causation of lung cancer in addition to personal cigarette writing. 

Other r ese a rchers do not agree with Bistnan's findings, 
Garfinkel (24) ccnputed ling cancer mortality rates far nerr-writing 
participants in two large pro a pec ti re studies. In the American Career 
Society Study, 94,000 non-writing males and 375,000 non s naking 
females were enrolled between October 1959 and March 1960. The data 
used by Garfinkel spans the period betwe en the end of the enrol lrant 
phase and Jiww 30, 1972. The a ecor al study, the Dorn Study of 
Veterans, rat initiated in 1954 with the railing of questionnaires to 
293,000 veterans. Fifty four thousands respondents reported 

themselves to be non-writers. The follow-up period erried in 1969. 
Mortality rates far non w ri te rs in both of the gratae studied were 
estimated, mainly through the use of death certificates. Rates were 
adjusted to the United States adult population of 1965. Garfinkel was 
unable to detect any increase in mortality die to lung cancer for 
three four-year periods between the years 1960-1972. Nevertheless, he 
reported a slight difference ( although not statistically significant) 
in lung cancer risk for n on w ri t ing woman ferried to writers, as 
compared to non-smoking women serried to non-writers. This wes 
probanly the first population study to ccnsider such an association. 
The results will be discussed in the next section of this ctapter. 


ha 
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2 EProtMIOLOCIC sncirs. 

Controversial report* on lmg cancer trends among no n- mak ers 

have not teen discouraging enough to disniss the Hypothesis that 

passive mfcing — also termed involuntary sacking or seconder/ 

etching — is causally related to ling cancer. In January of 1981# 

the British Mali cal Journal published the first population study 

specifically addressing this issue (25). Hirayemi reported the 

filings of a 14 year old prospective study which involved a followup 

fcr 91,540 no n-gcking warned Japanese wanen. one hundred and seventy 

four cases of limg canoer had developed in this gro^:, for which the 

hustend s snaking history had beei collected independently. Vfcimn 

irerried to heavy sro kars (>*20 cigarettes/day) snaed a higher risk 

for ling cancer than von married to rm J mckers (starriardired risk 

ratio • 2.08). Furthernore, a statistically significant dose-response 

relationship was found: the relative risk for wives of ex-smokers or 

sitfcers of 1-19 cigarettes/day *«s 1.6i the relative risk for heavy 

2 

srokers 0*20) at 2.08 (^*fltel-extension X test * 3.299; p, two tails 
- .00097, The trend was also observed husbands* age and 

occupation was taken into acccxnt. The highest relative risk, 4.6, 
was found among w men in agricultural families serried to heavy 
snokers aged 4C-59 years at time of enrollment into the study. >fc> 
increase in risk for other irnjcr cancers •m observed in relation to 
the husoanris* snaking habits. 

Hirayeee • study received a great deal of attention among ooth 
the medical carm.T\ity and the lay pibiic. His results and frethods 
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we closely scrutim2ed, prarpting an exchange of letters either 
critical or sv^portive of the study. The fact that the Mantel- 
extensicsi test for one of the tables was calculated errtreusly was 
particularly oiphasized. A subsequent estimate obtained by 
rearranging the data ms published subsequently (26). The new figure 
did not change the basic conclusion that the stixly factor and the 
• ignif leant ly associated. This reassurance, nonetheless, 
did not preclude calticim of the study an differwrt grouids. First, 
the research work — started in 1966 — did not initially inter* to 
look at the passive coking-lung cancer association. This particular 
feature of the study might have affected the quality of the 

information in several opposite ways. On the one hand, it my be 
that the likelihood of bias in •reporting" or •interviewing- 
less than if a 11-developed hypothesis was being tasted. This is 
because the study subjects, as wall as the interviews, were 
obviously blind to a hypothesis which was non-existent at the Ujt» of 
***** °°ll*ction. Ch the other hand, we should consider that the 
research, not initially intended to study the effects of passive 
snaking, my not have been as thorough in the asaertainmnt of 
exposure to passive snaking is wculd be necessary to detect a moderate 
or snail effect. This latter point is not worrisome, however, since it 
wild have resulted in a conservative estimate of the effect. 

Secondly, in the original publication by Hiraysna no details ara 
given on the way in which deaths we ascertained, nor was there 
informtion available or the degree of pathological dxvftnretion of 
the cancer cases. It is only through subsequent publications that we 
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leim th»t in • •uU-itle of 23 c«*e*, 17 «ere •denocarcinoma. Si/we 
»c*art3 has been postulated to be associated with specific histologic 
types this information would M ** n crudAl. 

Desp ite the drawbacks nentianed above, there are certain features 
about Hirayaw ■ study that sene it uni^e and probably very difficult 
to replicate, the p r o s p ec t ive design involving a large population in 
eore than one geographic region is certainly an asset. Also 
advantageous is the fact thst the study %*s carried out in a 
traditional society where smoking habits of wanen are lew, tfus 
diminishing the probabilities of including errcmously classified 
ycnen who developed cancer of the lung as a esnsequenae of their <££ 
sacking. Also, in such a setting marriages may last longer* houses are 
certainly much mller, and socialising for wenen usually takes place 
in the carpany of their husbands. All of the above suggests that 
quantification of the husbands* voicing habits may indeed be a good 
raasure of exposure to secondhand smoke. 

Also in 1961, Trichcpoulos et. al. published the preliminary 
results of a study abducted in Greece (27). Using a case control 
design, trey asaenbled a gra^ of 40 nen-mreking umm diagnosed with 
lung cancer in three large Athens hospitals. The patients **re 
interviewed regarding their husbands* smoking habits and **re compared 
wvth the husbands' sicking habits of 149 imt-sncking hospital 
controls, the oor.trols were orthopedic patients did net differ 
significantly fro* the cases with regard to age, education, duration 
of jferriage, occupation or residency. *hs odds ratio for uron married 


to ex-smokers tvs 1.8: it was 2.4 if they were married to current 
awokers of 1-20 cigarettes/day; and 3,4 if married to current stokers 
of more than 20 cigarettes/day. This dose-response trend was faurd to 
be statistically significant IChi-eq for linear trend • 6.45, p(2 

tails) < .02.). W«n exposure to husbands' snnkirxj over the course of 
th* ommage was as s essed a similar trerd was observed. Estumted 
odds ratios wr« 2,5 far those exposed to 100 - 299 tiiDusand 
cigarettes and 3.0 for those exp ose d to 300 thousand or Bore 
cigarettes ( Chi-sq for linear trend • 6.50, p (2 tail) < .02). 

Hus linear trend tma identical in both group of cases: those with 
ci to logical cortf imetion of timer and those with clinical diagrosis 
only. 

A later revert of Trichcpoulos' study in 1983 added nearly as 
many cases, and 501 more control*, to the study subject* (28). 
result* »^re *ubatarrtially the ie«: odds ratio of 2.4 for wives of 
voter* of less than 20 cigarette*/d«y, and odds ratio of 3.4 for 
**ran married to smoker* of more than 20 cigarettes per day (Chi-sq 
for linear trend • 6.7, p (2 tail) • .01). 

The Greek study, although not entirely cceparable to that of 
Hirayama, shorn similar result*. It also share* sate of the advantage* 
of the latter, namely, those concerning family structure arri fmnily 
social life, together with their imolicaticn* on the assessment of 
exposure, a* ennunsrated abeam. Different methodological problem, 
htwwr, cxajht to be considered, for instance, the study group is 
mmll and the degree of pathological confirmation poor (only 654 had 
a citologicsl or histological diagnoeis). Ihe study suoject* (rtr^ 
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sfrt»uj>g w?nn with lung cancer) represent aoout 78t of all the fanate 
lung career cases diagnosed in the participating hospitals. As is 
rationed in a subsequent section of uiis chapter (see: Histologic 
Type aftJ Lmo Cancer) tto pr opo rtion of nonrsnoking patients in other 
series of 1 mg cancer cases has been established at about 10% for 
woren. lhe excessively high proportion reported by Trichopoulos 
suggests that sane of his cases ray indeed have been makers who did 
not admit to ttoir tobacco habits for social or other reasons. Or, 
although tne proposition is sonewhat unlikely, it may be that non- 
anefcjs? weren with lung canoer in Greece are acre likely to be 
hospitalized than in other parts of the war id. 

In addition, tto fact that both cases and controls ware 
interviewed by a single, tmblinded researcher, points trvard the 
possibility of misclassificaticn of exposure. Ch the other hand, the 
attempt to assess exposure according to spouses smoking habits during 
the total length of married life may have provided more ocrplete 
ascertainment of ejgosure. 

Pelayo Correa at. al., using a ca s e c on trol design, assessed the 
risk of ltsig cancer for both no n stok ing men and wsren with regard to 
the sicking habits of their spouses ard parents (29). They found an 
odds ratio of 2.0 for • an married to werren vho imoked more than one 
p-c* of cigarettes a year. The corresponding adds ratio for 22 wonen 
Tarried to seeking awn wu 2,07. Neither **s statistically 
significant. After controlling for the spouses' smeking habit, 
maternal (but rot paternal) smoking we* associated with a higher risk 


of limg cancer, as indicated by an odds ratio of >1.4? (Opposite 
results on this parental snoking-lisig cancer assodation have been 
reported oy Sanilar, et. al.. those results will be latter 

in this chapter). the effect observed, tower, wt neittor 

'significant nv sewed to be <k»e-related. (ben exposure to both 
parents' wnking was ccsbined, the odds ratio becane significant crUy 
ferr those cases exposed to - > 41 packs of cigarettes per year (CR - 
3.11, p < .05). 

Important drawbacks can be found in tto study by Pelayo Correa 
et. al.. Its main disadvantage is the fact that the nmfaer of 

participants is so mas 11 that any of the possible strength of tto 
study — such as the 100% histologic canfirtfwtian of diagnosis — 
fail to coifsensate for this wea k n es s, 

* more recent epidemiologic study on the lung cancer-passive 
snaking relationship wis carried out by Garfinkel, Auerbach ard 
Joubert (30). Their group of cases was conprised of all fatale nen- 

snoking ltmg canoer patients diagnoeed in three hospitals in New 

Jersey and one hospital in Ohio. Wonen diagnosed with colon cancer 

served as controls. Ihree controls were matched to each case on the 

basis of age (*-5 years) and hospital of diagnosis. Pathology slides 
for both cases and r»itrols were reviewed blindly in order to confirm 
the diagnosis. One hundred and thirty four lung canoer cases and 402 
OTntrols **** then interviewed regartling the msoking habits of their 
husbands. Current snaking habits, number of cigarettes sacked at 
heme, and ntaroer of years tne husbands had sirred were assessed, 
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Sirulariy# women were questioned about tne nunoer oi hours a day they 
had oeen exposed to the woke of others in the past 5 and 25 years. 

It was found that wcmen married to smokers of nO or nore 
cigarettes per day had an odds ratio of 1.99 (951 Q»:1.13-3.50) as 
corporal to those married to non-smckers. If half that acount of 
cigarettes -is snoked at hone, the o*is ratio was estimated to be 2,11 
195*0:1.13-3.95). Similarly# an increased risk was found for those 
*ap«n married to men *kio had smoked for 20-29 years (OR 2*2) • twt, 
unwcectaily, not for thoee anrriad to saokars of more than 30 years, 
fto increase of risk a> fo^id to be dependent cm the number of 
expceure-hours in the laat five and 25 years. 

Using logistic regression techniques# a todel —i fitted to the 
study data. the model included terms for possible aanf&atders and 
sev-ral continuous variables representing exposure. An increase in 
risk with increasing exposure was found foe the mnber of cigarettes 
snoked by the husband at hems. This trend ms statistically 

significant at the 0.05 level. 

The study by Garfinkel et. al. attenptad to tackle acme of the 
jethodological problem present in the former studies on passive 
smoking. 'The authors were successful in pitting together a sizable 
gr^jp cf cases who w*r« confirmed never-mrokert and whose diagnosis 
wts histologically ctr.firrmd. Their assessment of exposure was net 
1 united to the snote derived from the husbands' wokLng but included 
that experienced at the worksite and other areas. Pv+sci* 1 
statistical techniques (logistic regression) mt« used to analyse the 
da^. oraritcing results consistent with the findings of toe two 
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majar studies on this topic. It M a w , ewrefare, that tJte erdy 
aspect of the study that could have affected tlw results is that which 
is most difficult to evaluate! the reliability of ttw data collected 
thrrxjgh the interview. even though the interviewers were supossedly 
blind in regard to the hypothesis of the study and the caseAxntroi 
status of the participants, the participants themselves mt* •era of 
their tam condition. In this situation t>» poaaihility of 
overrefnrting fcy the cases must be bona in mind. Additionally 
interviews of surrogate respondents may have affected the reliability 
of the information abart the expos u re variable. In fmrt, Hantel (31) 
has shewn that Garfinkel's estimate* of tha odch ratuoa vary 
considerably according to the type of respondent. Be fexxd that tha 
adds ratio , for lung cancer wee 3.57 (95% CL: 0.64-15.28) in the 
subgrewp in %Jdch the r espondents were eitf£r a daugttar or a sen of 
the study subjects. In the subgroup in which ths husband provided 
information on the exposure he fond timt the o rki s ratio ms 0.77 
(95%CX: 0.56-1.06. And finally, in the subgroup of cases who r e p or te d 

About- their am expo sure, the adds ratio ms es tima ted to be 0.83 (951 
CL: 0.58-1.38). 

At the seme time that this r e pe at ms being prepared, two 
additional epidemiologic studies claiming the existence of a moderate 
effect of passive smoking an limg canoer risks were published. The 
first of these ms also conducted in Japan (32). It is a case- control 
study, but, as ms true of its pradecesor, it cmkes use of a c oh o r t 
initially defined for anothtr purpose (the study of the effects of 
atcmic radiation in Hiroahurm and Nagasaki survivors) in order to 
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obtain its study subjects. 77* cohort, ocnprised of about 110,000 
people, yielded 525 cases of limg cancer bet^ en 1971 and 1980. 
Pathologic diagnosis wei* dene in 57% of these. Controls • %*re 
selected fron tne came cohort wrong members W» had not develop lung 
cancer. 71* controls were individually matched to the cases with 

regard to year of birth («- 2 yis), residence, sex. vital status, and 
wnetr-r or not they had belonged to the conort subgroup dat undervent 
biennial iredical examinations, Inf ante tier ves obtained for 428 cases 
*nd 957 controls. However, only 19 male casec and 94 feneie cases 
occurred rang rov-rakers. Amcng the non-raking rales the odds 
ratio associated with having a spouse who smoked tms 1.8 (90% CL: 0.5 
- 5.6). For feneles the corresponding figure 1*5 (90% (X: 1.0 - 

2.5). in addition, femles showed an increase in risk of lung canasr 
with the increasing nutter of cigarettes snaked by the husband; the 
odds ratio oeing greater than 2.0 for the highest exposure category. 
The test of linear trral, however, wee not statistically significant 
at the 0.05 level. Likewise, another maamire of husbands' raking — 
the nutter of years the husband raked —■ not statistically 

significant. Finally, their results s hmmd that nen-smoking venen 
had been expoaed to the husbands' raking in the laet 10 yean had a 
lower risk (GR • 1.3, 904 CL: 0*9 - 2.4) than thoee woran exposed 

within the last 10 yean (OR * 1.8# 90% CL: 1.0 - 3.2), 

Sere of the above estimates are consistent in their magnitude 
'if not in their statistical significance) with the results of the 
?_rst Japanese study, as well as with the other studies cn passive 
iTncng. Hcvever, this subsequent stuoy equally shares in sane of the 


methods logic problems that cast doubts over-their results. One such 
problen is the poor nte of histologic confirmation. The authors, in 
trying to circunvwrt this problem, carried out separate analysis for 
those with pathologic diagnosis, as well as those without it. An 
undeaired consequence of such approach, however, is the lass of 
statistical pmmr due to the resulting smaller grot** available for 
estimation of the parameter*. Another potentially important problem 
cavxma the obtaining of the inforsmtion about exposure. Only 22 
cases and 26 ccntrola out of the total, altfeugh not nrasaarily out 
of the non-raking group only, were available to be interviewed. 
Exposure fer all others %ms ass ess ed through the interviewing of 
surrogate respondents. Even though the distributicm of type* of 
suriagate respondents vai similar far cesra and con tr ols, it cannot be 
ensured that selective recall tai eliminated. A final point concerns 
the pecularities of the study group. survivors of the atonic 
explosions of Hiroshima and Nagasaki. Since both cases and controls 
were equal in that regard, ^ do not question the internal validity of 
the findings beyend the xethodologic problem rationed. However, we 
should be cautious in any atteipt to extrapolate these results to the 
general peculation. It could be that the effect observed is only * 
product of a synergistic effect between radiation and exposure to 
tobacco smoke. This synergy, of course, would not be possible in the 
^neral population since on the %4x>le it lacks exposure to the levels 
of radiation experienced by the subjects in this study. Finally, the 
authors °f this study have been less than conservative in establishing 
that level of statistical significance whi<* they are willing to 
•ccept. Values of p between 0,05 trd 0.1 are reported as 
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s ignific»rit. Atkiitionally, 905 confidence liwita ere teneeted instead 
of the aorventicnal 95% CU- Mthcujh from a iwthodolcgic or 
statistical point of view there is nothing wrong with this appraacli. 
it or c em that researchers, in order to detect and report 

•significant* effects, mrf take the riek of aoc^tang a greeter rele 
of chance in their findings than that which is OTventianally deerad 
aprcppruta. 

The secorri most recently published article is baaed on the pooled 
data from three case control studies (33)*'Kinety nine histologically 
ccn rimed lung canoer cases and 736 controls comprised the study 
(jrtxip. These were all the participants in studies carried exit in 
Louisiana* Texas and New Jersey who repertod thereaelves to be never 

smc^cers. Due to the fact that the data cane f ran three different 

sources* the t^pe and level of detail of the information about passive 

mtking was not uniform for all study subjects. Nevertheless, 

information about exposure in the hone envirament ««s either 
available or aould easily be estimated for everybody. Analysis of the 
data showed no increase in risk of lmg canoer associated with ever 
firing lived with a weaker (OR • 1.0, 95% 0.1 0.64 - 1,561, 
Controlling in the analysis fee the variables ac^, sex and study area* 
did not unveil any relationship either. The r.utber of years lived 
with a raver was not foisxl to affect the risk of liw? canoer. 
Conversely, aro positive findings were described for «pomire to the 
spouse s meking. A smoking spouse %ma found to be associated with an 
odds ratio of 1.47 (not statistically significant). The nuaber of 
cigarettes sroked a wmafc by the spouse showed a linear relationship 


With risk of ling cancer despite the fact that the estimates for aech 
level of exposure, individually, did not reach statistical 
significance. The highMt and only significant effect was r«*xart«d for 
women 63 years or older aarrlsd to blue aoiler workers %4» were heavy 
smokers (280 or «re dgarvttea/week) . 


3 OTHER STUDIES. 

Despite the fact sew studies ten not intend*! specifically to 
look at the association betmn passive waking xd lung canoer (or at 
least this relationship ««s not the main focus of tlmir inquiry), ttmy 
provide infatuation to contend that such conne ct ion is f eas ible. The 
study on lung canoer trends published by Garfinkal (24) , as well as a 
study by Rabat and Wynder (34) on the histopathologic patterns of lursg 
cancer in ncm-smoker* , both fall into this category. 

Similarly, studies linking pessive smoking with canoer* other 
than that of the lissj can be helpful in delineating tte carcinogenic 
potential of sidestream Broke. The studies by Sarriler and colleagues 
(35-37) belong to this croup. 

Garfinkel (24) in his analysis of the /Vtmrican Cancer Society 
study oerparad the mortality rates for nen-snoking woron wmad to 
nai.-smAers with the mortality rate of non-B ro king vcmen rarried to 
Brokers. It mi fcwid that wron whoae husbands moked leas than 20 
cigarettes per day had a 27| higher lung cancer mortalir.* rate than 
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married to :wn-*-ocer*. The rati was only 10% rugber for those 
married to a srofcer of acre than 20 cigarettes per day. W^n 
ccnfotsxiino variables were taken into account (age, race, education# 
residence and husbands' occupation!, the excess risk w 37% and 4%. 
respectively. None of these findings were statistically significant. 
fkvpvWl the results have to be interpreted with great cautior. because 
the study wa rever designed to obtain infonration on passive smoking, 
nirtherrore, whatever soiling information ms available corresponded 
oily to the exposure at time of enrol Iment into the study. 

Rabat and Wynier (34) assessed axpowre to secondary sroke in a 
tubaet of rxan-sroking patients include in a large study of tobacco- 
related cancers. Out of 25 male cases six reported exposure to other 
people s *rcfce at hare, as e a ptrad to 5 out of 25 controls. Eigtneen 
cf these cases reported exposure at wrk versus 11 of the controls. 
This last difference was barely statistically significant. Aarcng tne 
fstale group (t^53) about the u» proportion of cases and controls 
-ere exposed to other people's woke at hcna and *ork; consequently 
the association with lung csnoar was not statistically significant. 

Sandler, at. al. reported the results of a case-control study 
involving 518 cancer patients (all sites, except basal-cell cancer of 
the skin) arxi 516 controls. In three separate publications the authors 
assessed the association b e t ween these cancers and: t) exposure in 

ctuldnood and adult life to the coking of all household neuters 
srroked (35), 2) early lifs eaqxasure te parental making (36). and 

31 exposure in adulthood as a result of spouse's woking (371. In the 
first of tnese studies, *-c odds ratio for these exposed to one srt<*r 
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in the household was found to oe 1.5. If exposed to the sroke of two 
individuals, the odds ratio increased to 2.3, arri to 2.8 if exposed to 
the moke produced by three Brokers. This trend was statistically 
significant (p < 0.01). However, it should be noted that an increase 
in risk was also observed for active smokers who had been exposed to 
the woke of others in the household. 

The overall cancer risk far all study subjects (passive, as well 
as active, makers) was reported to be elevated in both of two 
circumstances: when exposure to secondary snaked had ocurred during 
childhood cnly (OR-1.6), and when the exposure took place in adult 
life exclusively (CP-1.5). For an individual exposed in both periods 
of life, the odds ratio exceeded two (OR-2.7). 

For the second report, information cm ssoking habits of both 
parents mi obtained for almost all the cases (n-438) and alroet all 
of the controls (n-470). For all cancer sites the risk was increased 
for all the cases (again, passive .and active snokars crnttined) if the 
father was a smoker (OR-t.S. 95%CLt 1.1-2.0). Maternal woking, 
however, did not seem to increase the overall cancer risk (OR- 1.1, 
95%CL: 0.7-1.6). Sisdlarly, the risk for lung cancer was increased in 
those exposed to the father's wok- (OR-1.8, 9510.2 0.5HJ.6), but not 
to the mother's (CR-0.9, fSKXt 0.4-2.1). 

Lastly, cancer risk mi assessed in relation to the spouses ' 
sicking habits, it *«a found that indivlckials married to wokers had 
1.6 times the risk of individuals married to non-wckers (p<0.01?. 
1Tli * difference cculd not be iocanted for by differences in age, 
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race, sex,' edjcatu.cn. or occupation between cases and controls, frtien 
site-specific cancer risk assessed, the authors found that exposed 
individuals (those married to snokers) were at higher risk for canaer 
of the breast (CR-1,8)# of the female genital organs (OR-1.8), and of 
the endocrine systan (CR-3.2), Based on a anil (amber of cases 
(n-22) it was fasxd that passive smokers showed 1.9 times the risk for 
l-xg cancer chan those not exposed to secondhand snake. This finding 
did not reach statistical significance. 

There are mainly three problematic features in Sandler's 
publications that deserve acne attention. The first relates to the way 
in which the results have been presented. In many instances the risk 
'or cancer associated with passive snaking is presented for the article 
study group, ccrprlsing n o n ero k ers as well as smokers. Although the 
latter group car. be considered passive smokers of their own secondary 
sroka — as well aa of the smoke that others produce — their 
inclusion se em s inappropiate, since the overwhelming effects due to 
direct smoking would tend to distort the affect due exclusively to 
passive snoking. Soma tables, however, do make the distinction 
between the two grot^a# and those are the ones that are nest 
informative. Secondly# oonfomling variables that say explain the 
observed associations rere not taken into account. Gore of these 
variables are exposure to alcohol, to occupational hazards, to drugs, 
and to sexual and reproductive behavior variables. Thirdly and 
lastly, the fact tnat an association wis fotrd between passive smoking 
and cancers not previously described as tobacco-re la ted (breast, 
•'xiorrine system*, raises some suspicion. This finding ray be a 


consequence of the inability to control for confounders, as rerxianed 
aoove. 

In addition to the epidoniologic studies, laboratory 
investigations# along with clinical and pathological Obeervaticns, 
have supported the hypothesis that lung cancer and passive socking 
indeed ray be associated. The moat relevant literature in these areas 
is discussed in the following paragraphs. 

4 LABORATORY INVESTIGATIONS 

Both observational and ejqperlmental laboratory studies have 
produced valuable information on the biological plausibility of tte 
health effects of passive smoking. The most important findings are 
related to the identification of carcinogenic substances in tidestr©** 
woke and the ability of seme sidestream smoke coipcnents to enter the 
organism of the passive *roker (38-45). Cigarette sroke contains over 
one thexisand substances (46). Marry of them, including carcinogens, 
are present in even higher aonaentratiens in sidestream smjke than 
mainstream smoke, FOr instnace, Dimcthylrutrosamine, a potent 
carcinogen in animals, is 5* times more concentrated in sidestream 
smoke (47-48) Bruncsmnn, et. al. (49) have estimated that a non- 
snoker who spends one hour in a smoky roam ray inhale nitrosaminss m 
quantities equivalent to seeking about 15 cigarettes. Ben 2 o(aJptrene, 
another tawn carcinogen in ran and arureis, is present 3.4 tires as 
XLch it. sidestream smoke. Furthermore, one cigarette *rwsy release up 
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to 100 rx? ‘of t-iat iub*tanae into the air (46). 

3jt how nuch exposure to these substances does the regular noi- 
sat*ing persor. really experience? This has beet, wy difficcult to 
quantify. The coroentxations cf tooacoo acnpanents in the environment 
depends on mrerous factors. The amount of tobacco cmsirad, the 
volvme of anbient air. the siat of the roan whrre smoking tafces place, 
and the type and amount of ventilation in an enclosed spaoe are aane 
ot the seny variables that affect smoke intake. The fradarity of the 
passive *n>cer to the source of mckm and his/her pattern of 
inhalation ray also affect actual exposure (4B). Similarly, tne 
stoking patterns of the iMividuals who do the smoking need to be 
considered. Fbr inst^ce. the variation in fxiff frequency, puff 
duration ami puff volum are kn o>m to affect both the chemical 
ccnposition of sidestream swoke and its biological activity (50-54). 
Ev«n the snoker t health status seem to affect the ^y in which 
sidestream wt*« is produced (55). In fact, it is the sidestream 
smoke that has been aodified by the above and other factors that 
cmstitute the real exposure to the passive mnoker. Sane authors 
prefer to refer to this as anvi l mi rent al tobacco smoke rather tlian 
sidestream smoke. 

Despite these difficulties, sane studies have attempted to 
quantify actual exposure by measuring tobacco metabolites in body 
products. Serja thyccianate and cotiriine are feund in the blood, 
urus, aenm and saliva of the passive snoker (45, 56-60). Although 

inyocianate may result from other souroes — l-e. leafy vegetables —* 
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eouAifle is a specific marker foe exposure to toceeeo woke and 
therefore its presence in the non-wo ke rs is taken as evidence of 
passive inhalation. In one ejq>eriment a researrdwr was also able to 
identify "utsgenic subetanoes in the urine of subjects exposed to 
woke in a poorly voitllated rcxei (40). 

Studies aimed at determining the specific deposition of 
enviromental woke ewrenents in the lung tissues are very scanty, 
in theory, the biological features of the anatemy are* physiology of 
the hunan respiratory system. and the physical and chemical 
characteristic of sidestrew. woke. suggest that such deposition 
takes place. The extent of it. hcawver, has been a setter of debate. 
Different authors have reported high levels of wcke brtmchial 
deposition ranging fnw m (61—62) to 80S (63). 

Conversely, ftepacs and Lowry (64) think that met passive 
■inkers *re etgxaed to a minimal amount of woke, perhaps no ecre than 
the equivalent of one cigarette per day. it has been suggested that 
suen an exposure conveys a negligible risk (65). With respect to 
this, it should be noted that no treshold level of wqxaure for the 
develwment of ling cancer has been established. Tt*refore, any level 
of exposure — including the low level attained by passive smoking — 
should be considered potentially able to elicit a oardrogwuc 
response. 

Another series of studies have been aimed to detart the effects 
of passive smoking in the respiratory function of passive wokers, 
TMs Is particularly relevant since seme authors think that an 
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urpa^dd respiratory function is in itself a risk factor for ling 
cancer (66-69). In France# Kauffman (68) et. al. oaioared spircmetric 
ft«asuroT«nts oetweei two types of ncn-smokers, exposed and non-exposed 
to secondary »n*e. TTwy found that both men and %cmen married to 
wmers of >■ 10 g of tobacco a day had a significantly lo«r forced 
mid-expiratory flow rate (FIT 25-75) than those married to non- 
sncters. In aAiitian, wcmen in the exposed group slxwd a decrease in 
forced expiratory volume in one second (FIV 1). The study carefully 
controlled for confounding variables sucn as age# so ci al class, 
education, family sire and air pollution. 

White aid Froeto (69) conducted a study in wtuch the effects of 
passive seeking in the workplace were assessed. It *es fond that the 
decrease in fcrctri ndd-espiratory and end expiratory (FIT 25-73 and 
nr 75-85) wrong passive Brokers *•* ocnpamble to the decrease 
observed in light stokers* 

The effects of passive smoking on the fwlmonary function of 
cmldren as measured by spircmetric measurements wes mentioned in a 
proceeding section (12 )} they have been cm firmed recently in a study 
by Chen and Li conducted in Shanghai (70). 

Different carcinogenic mechanisms have been postulated for 
sroke both mainstream and environmental. These mechanisms are thought 
to explain tf* development of lung cancer wrong passive smokers even 
i!, as soro believe# the snake dose conferred by passive Broking is 
lew. Such mechanisms are also believed to be related to the different 
histologic pettems observed in stokers and nan-srokers. .J-coording to 
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the first hypothesis, carcinogens present in envir,-rzrental srofce 
would hive the ability to produce adenocarcmam, the type of cancer 
more comon anong ncn—rankers. Since volatile carpounds are ffore 
likely tc be absorbed by the passive smoker, it is precisely in those 
crjtuLwnris where carcinogenic properties would resicte. Furtherrore, 
since volatile carcinogens would be able to reach the distal ends of 
the bronchial tree, one world e^ect to find more t u m ors in the 
periphery of the lu»x;s of n on Brok ing cases than in mkxnq cases, 
wynder and GoaAnan (67) suggest that# indeed, this ana tom cal 
preference is present ameng non anthe rs. 

The second (most widely accepted) hypothesis proposes that 
environmental tobacno Broke and mainstream smoke have exactly tne 
same carcinogenic properties, despite the known differences in their 
physicochemical characteristics, Uhdar this hypothesis, tie exposure 
to envirorontal smoke is considered to be equivslmrt. to low levels ef 
cx ? OBUri? to mainstream smoke. The fact that no treshsld has been 
established for the carcinogenic effect of maintrema Broke (that it, 
that any level of exposure conveys a risk above that of no exposure) 
supports this hypothesis. Purthar support is provided oy the 
observation that epidenroid and snail cell carcinoma (considered by 
many to be the tumors irore strong>y related to active Broking) have 
been feund associated with exposure to passive Broking (30,33). 
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5 ANTRAL DCFEPIran'S. 

Testing the hypothesis that passive smoking and ling cancer are 
related by mans of animal experiments involves similar difficulties 
ascribed to the study of the carcinogenic effects of direct smoking. 
The search for a suitable animal model has taken many years, and while 
researchers are able to reproduce many of the respiratory system 
tumors, no one would claimed to have found an ideal model. 

Hower. wm without intending to do so. many of the experiments 
axmed at reading the effects of direct flicking ray indeed have been 
testing the effects p roduced by passi-ae sicking. Various species of 
laboratory animals (mice. rats. Syrian hamsters) have been 
experimentally exposed to *nck*~filled envi ro n m e nt s (72-75) One such 
study (72) now considered a classic in the field, has shown that 
rabbits exposed to environne n tal moke ray develop trachtaobronchial 
epithelial metaplasia and dysplasia. This study, along with the 
others which followed It, were interpreted with ncch caution since 
they did net quite simulated the phenanenon they were intended to 
study (i.e. the effects of direct flicking). Different but equally 
important caveats should be taken into consideration when these 
studies are used to draw conclusions about exposure to passive 
sroking. For instance, cannot be sure that exposure to smoke in a 
closed chamber actually sinulate* passive socking, nor that tr.e 
anstory and physiology of tne respiratory tract of the experimental 
animals *ould resperd to seomdary anoke in the same wey as hiran's. 

•^>re recently, sopnistirated equipment that produces and traos 


sidestream smoke has been developed to tisxilate exposure to whole 
srefce or to its gas phase only (76). Such devices include «posure 
chanters f<x rodents, cell cultures or isolated perfused lungs, as 
well as tnechanisna to manipulate snake volume, dilution, and other 
variables to be studied. These devices are not yet part of the 
standard equipnait of specialised laboratories, but it is likely that 
their introduction will produce a wealth of knowled^ regarding the 
effects of sidestream *noke. 

Lastly, many studies have presented evidence of the carcinogenic 
properties of tobacco carpenerrts when eefednistered through routes 
other than the respiratory tract. Many articles on the effects of 
subcutaneous infections of tobscoo c as po na nt a (76-77), along with 
articles on the effects of ribbing and skin painting with tobacco 
covpounds (76), agree that there is little reason to doubt the 
carcinogenic p r op ert ies of tobaaco snake. 

6 SKXTNG AND HISTOLOGIC TYPE OF LUNG CANCER 

An observation that has created a great deal of interest a mong 
researchers concerns differences found between ling cancer cases in 
smokers and ling cancer cases in no ns mokers. These differences 
pertain mainly to two factors, sex and histologic type. *0>e relevant 
literature in this subject is discussed in the following paragraphs. 

Among women with lung canoar there is a higher pe r ce n tage of 
nanseekers than anong male cases. In upper New York State — as 
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preluninary inforrmtion for tics study was being collected — we *<xmd 
that rvrisjTOKATx^ hcmen corprised 9.0% of all f«nale cases, whereas 
rcranoking tom represented only 2.0% of all male cases. Using data 
published by Greenberg et. al, (78), I estimtad similar figures. In 

their series of cases, 10.7% of the wonen wore ncnanokers versus 3.0% 
of the nun. Firm data provided by Rabat and Wynder (34) the estumted 
ccrrespcnding figures are 14.9% and 1.96%. Finally, Garfinkel et. al. 
reported that 12% of the fenale lung cancer cases screened for 
participation in their study (30) were non a nokers. 

It has been suggested — since fewer warn than men snoke — 
that a larger proportion of fonales are left suceptlble to the effects 
of other carcinogens (including seoontfiand snake) than to direct 
cigarette smoke* These carcinogens would be responsible for the 
"excess" number of nonsmoking female cases. The effects of these 
carcinogens in men would be masked by the overwhelming effect of 
direct cigarette moke. 

Histologic type has also been recognized to be associated with 
stoking habits. The nature of this association, howe'er, rereins 
contrc^ersial. As early as 1957, Doll et. al. (79) had proposed a 
'’dose-respouse" relationship by showing an association be tw ee n the 
amount of tobacco stroked and the d^^lofment of epidermoid, large cell 
and small cell carcincma. Other histologic types were foind to be 
either unrelated, or only slightly related, to smoking. A few years 
later, kreytoerg published similar observations (39). He found an 
assoc istior picking and epidermoid, large cell arrf sroll cell 
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carcinoma. Similarly, he rejected an association between sucking arri 
both adenocarcinoma and brtnchioalveolar carcimm. 

Frrsi then on. no author has fully agreed with any other, 
'presenting results that are often frankly contradictory. Weiss, et. 
al. (81) in a prospective study of 6,163 men, added adenocarcir*_ina to 
the list of histologic types related to coking. Yesner (82) 
confirmed the association betw e en smoking and amll cell cardrore. 
but not With other cell types. Auerbach found renting habits to ba 
equally distributed in all cell type*. therefore dmying any 
association beMen histology and tobecoo mxakm (83) Vincent prel udes 
that adenocarcincma and bronchia* luaolar carcinoma are inversely 
related to smoking (84). And, sore recently, two independent studies 
have reported that *11 cell types, including adenocarcinoma, are 
related to cigarette nfcing '4*5). 

The difficulties in interpreting the results of these studies are 
many. Two in particular, however, deserve to be rerrticned. First, 
there is the problematic characteristics of tl* study grou^js. They 
cotprise such heterogenous — and selected — population that 

possible Mnple bias is difficult to igrore. SecorrJly, the 
intervention of so many pathologists in the reviewing of the slides 
brings to mind the likelihood of unreliability of diagnoses. it 
should also be added that the studies cover an extended period, tPm 

nud fifties to 1984. [Airing this period the ability to assign Img 

cancer cases to specific histologic types has changed, as can be 
4jse5icd by the tec: easing nunber of cases diagnosed as 
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■ ir/<i f ferentiated call types. 

A M .1 r:ear*r assoeiarim i* fourd between histologic type and 
sex. *«t studies agree that epidermoid earoinroa is mare frequent in 
males than fsmies. The proportion of male cases classified as 
epiderroid carcinams ranges berraen 38% and 64*. for fames, the 
values are between 21% and 55%. The other notable differ*** occurs 
ascrq ademcareuOTass this timer is such sere careen areng aanen than 
mo,, ap to 52% of all lung canoar cases in fenaies have been reported 
to belong to these gnx*>. whereas 33% is the highest astng men to be 
presented in recent studies. 

-me differere* in inching habits between «n and wran suggests 
due such habits ray be responsible for the difference in histologic 
types aag tie sexes. Unfortunately, this has not been properly 
assessed in any study. Most reports deal with the sex-histologic 
type, or the *n*ing-histologic type aseociJU.cn. The three-ray 
interaction, ses-senking-histologic type, roreins to be studied. 



CHAPTER TV} 

*3TOS 

In April of 1982 the New Tort State Department of Health 
Initiated a large study of the tpidoniology of ling cancer. New York. 
State, with approximately 10,000 case a of lung cancer repor t ed every 
year to its tiror registry, provided an excellent setting for a study 
of this nature. The project was intended to be eco^yrehensive, that 
is, to include both woking and n o n- ar u king lung cancer cases. Study 
of the grtxjp of linking cases was limited to the clinical are! 
pathological characteristics of lung canoar, whereas the assessment of 
exposure to passive sinking and other relevant environmental variables 
vere che main study variables in the non-smoking groqp. The study 
design also called for a population based aase rmtehed control group 
(this group will be described later in full detaill. It is cnly these 
latter grrx^a — nan-smoking cases and their correspondent 
matched controls — that will be used to assess the effect of 
«*prsur- to passive sinking on the risks of lung cancer. The 
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fnrthcdologic approach used cc this end is the one-to-one matched case 
control stud/. 

It may be pertinent to mention that the original design of the 
study specified that, in order tc discern mere precisely the effects 
of passive snriting on the risk of developing l\»>g cancer, all cases 
included would be never smokers. TWo things «sre clear early cm, 
however: first, that nit cases were rarely never siokers (only 2.0% 
of those initially sc r eene d for inclusion in the study reported to 
have never sm'wdl, and second. chat a sufficient mater of these 
cases could rre possibly be assembled in a reasonable period of time 
so as to satisfy the sample site requirements. Therefore, the 
^legibility criteria for cases mi extmtod to include thcee who had 
stepped smoking at least 10 years before diagnosis. It sho^d then be 
clear that when we refer in this r epor t to the group of nan-rokxng 
cases, we are referriraa not only to never smokers fcwt also to footer 
stokers. The Liplicatims of the decision to include former smokers 
in the study grot* are discussed in the later section of this Chapter 
that deals with methods of analysis, as **11 as in Giapter ?Our. 


1 OBJECTIVES. 

The main purpose of this stud/ was to esolore the relationship 
ber<^en tussive smoking and lung cancer in non-smok**r3, using a case- 
cor.trcl tpproadi. This was r*.cne by analysing data collected in 09 


cases of liaig cancer and 439 matched -healthy- population octrois. 

The specific question addressed in the analysis were: 

1) Is there a risk for lissj cancer associated with tie apesaes ‘ 
sacking habits? 

2j Is there a riak te lixig cancer associated with aarfcmg 
habits of ambers of the hnmnold (inclusive of spouseJ? 

- 31 Is expoaure to passive sacking in the workplace associated 

with e higher frisk of ltrig cancer? 

4) I* P##aiv# making lit mcUI aituatilcna .Moeiwad with 
• higher rl»)t of lung CMtoor? ••• 

5» In tho avant chre *ha anawer to thesa qtasUcne la affinitive, 
doaa tha aaaodacion ptnlit Aftar ocntrolling for OTfwmding 
variables? 

*’ **" • <fc **" re *P cn »« b«t***n pudw ncking anl ting ewtoer 
be ahevn in this data? 

7) Ar. Cher* difference in rUk for mot ad waran? 

• t Ar# th#r# difference* In ri*k foe ntw me*.art anl 
fer former smokers? 

** 15 * higher risk associated with a specific ling 

canoer histologic type? 
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2 SAMPLE SI2E. 

It was estiseted that a sarrple »ire of <50 cmm (225 males and 

225 fenales) * togetlw with <50 controls, wauld be necessary to detect 

• relative risk of the order reported by airey-M (25) end 

Triehopcwlous, en. ei. (27). preliminary infonmtioo collected in the 
*tudy erw *h»«d that eporacliwtely 1.200 fenale linq career cases 
were diagnosed in the study area every year, and that 9.0% **re aiicng 
never «n*ers. Thue. it mm estiamed that (allowing for a 15% 
refusal ratal the 225 fenale caeea could be aseeitoled In a ceriod of 
about 30 tenths, roughly the tins available to collect the data for 
the study. Since only 2.0% of men were never meters, gathering the 
son nutter of sele cases would have taken auch sore tine than the 

available r«riod allowed. As indicated atove. it «s such a 
realization that praipted the decision to include cases that had 
stopped smoking at least 10 years oacdc. 

The final seiple aise fell elightly short of the proposed number. 
t» emprised of the 439 cases and their 439 matched controls, for 
-tuch inforsetion wi coiplete. Aeerg all eligible cases the response 
rate was tloee to *0%. Subtracting an additional 4.0% for 

ohysicians ' refusal to let their patients participate, ths total 
rescans* rat* can be est_L*?eted to be 75%. 
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3 LOOfllCN or TB2 S VJH. 

A check of the data accumulated by the Mew York State Tiror 
Registry aheaed that about 80% of cases of ling cancer rm*r aecng 
residents of the eight Standard Hetxcpolitan Statistical Areas of 
Lpstate New York. This locale ©orrises 23 counties, with 
approaisetely 125 diagnostic and/or treatment facilities. It wis 
decided that the resource* available for the study would be used tore 
•^Adently — and the logistics of the field work greatly 
amplified — by limiting fhe study to that geographic are*. 


4 ESTABLXSWOrr OF THE CASES REPORTHC* SYSTEM. 

The first *t^> of the project involved setting up e reporting 
system in all participating hospitals. The field staff, oar^rised of 
six experienced Aeseerc* Assistants, *i in charge of establishing tf* 
necessary contacts within the institutiof*. In each hospital tne 
Medical Records Depa rtm e n t, the Pathology Department, ard the Txror 
Registry reported to our field staff all clinically sd histologically 
diagnosed lung cancer case*, either via telephone call or during the 
field staff regular visits to the hospital. Cooperation fro* all 
participating hospitals eicellent, with the largest facilities 
reporting as frequently as once or twice a week, anl tf* raller ems 
reporting at least oooe a stnth. The New York State Cancer Itogistry 
4,1 Al»o screened periodically to ascertain cases that eight have been 
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rtiiawri by the horpita!-based reporting system. Special enphasis was 
pat by the field staff on the timeliness of the reporting, since it 
was necessary for the purposes of the study to obtain personal 
interviews with th* cases before they died or became too ill to 
participate. The mean time elapsed better, diagnosis and reporting 
ieis es tins ted to be 45 days, with an additional 102 days transpired 
before the conducting of the interview, 

The reporting of a case was followed by the securing of the 
s**ing history stated in the patients' hospital medical records. All 
cases reported as never sobers, fontr smokers or of unknown seeking 
status were contacted by telephone and their seeking history 
cwfinnad. Only chase ocnfirrad never smokers, or ex-sBokers for at 
least 10 years, were considerd for inclusion in the study. All the 
elegibility criteria for cases are listed be lew. 


5 ELEEEBILITY CRITERIA FCP OSES. 

1) The patient tmast be a resident of the 23 comity study 
area (8 S«A of Upstate New York), 

2) The patient had to be between 20 and 80 years of age. 

3) The patient had to be a never mnoker (sicked <• 100 

cigarettes in a lifetime) or an ex-*noker (sicked <* 
100 cigarettes in the last 10 years). 
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4) The patient should have a clinical or histological 
diagnosis of primary lung cancer made between July l, 
1902 and Deoentoer 31, 1904. 

5) The discharge diagnosis had to be confined by the re¬ 
examination of the pathology slides by an expert 
revie%^r (see Histology Review in this Chapter). 

Conversely, the exclusion criteria were as follows. 

1) Any patient initially reported as a never or former 
saoker, who mss later found not to conply with the 

definition of never and farmer sicker usin this 

* 

study. 

2) Any patient with a discharge diagnosis of priimry lung 
cancer who, upon the re-examination of the histologic 
specimens, vms assigned a different diagnosis. 

3) Any patient not fulfilling the requirements of age, 
residency, or date of diagnosis. 

4) Any patient for wncm an individual or a physician's consent 
*as not granted. 
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6 SELECTION OF COOTOLS, 


Ln order to provide * ccnpariscn qrojp, each case was 
individually matched to a population control. Tm source for such 
cmrjols was tne State Department of Motor vehicles files. This 
source was considered appropriate since it provided meet of the 
information neoesary to perform the matching. Additionally, this 
oethod -ms regarded aa lees tiae-ccnsuning and more ecoxmical than 
other possible methods for the selecting of controls, such as randan 
digit dialing. For each case, six potential controls wtre selected on 
the b as i* cf age, sex# and county of residence• Open a telephone 
interview, the first potential control ^x> %es fcimd also to match the 
case on tlw basis ©f socking status — and who, .in addition, agreed 
to participate fully — *** included in the study. In sumary, the 
eligibility criteria for controls **s as follows. 

1) The omtrol had to be of the same age (♦ - 5 years) as 
the corresponding case. 

2) The control had to be of the sane sex as the case. 

-The control had to be a resident of the sane 
ccunty as the control. 

4 1 Tr* control had to have the sane sacking history as the 
case. That is, both had to oe eithar never sinkers or 
ex-»rokers far at l^st 10 years. 
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^ additional matching variable was considered at the tiit« of 
conducting the interview. It concerns the Better of whether the 
questionnaire was respon d e d to by the case himself Amr self or, <n the 
other hand, by a surrogate respondent. The matching on type cf 
interview is better explained in the section of DATA COLLECTION which 
appears next on in this Chapter. 

Oi the average, two potential controls hart to be called until one 
matched the case on ®oking history and was willing to participate in 
the study. 


* DATA COLLECTION. 

cnee the e legibility of cases and control a mu determined, the 
field staff arranged a face to face interview which toe* apprmiffetely 
one ™xir to conduct in the patient s hare. All inf Lun ation *«s 
collected using a pre ended questionnaire. The questionnaire wu pro¬ 
tested for a 3 month-period using patients diagnosed prior to tne 
study period. The sections of the questionnaire that contain the 
itom used for analysis in the present study are four*3 in Appendix A . 
As wxjld be expected, most of these questions are ccncerrwd with the 
measurement of exposure to passive smoking; but inf creation on social, 
dancqiaphic and radical variables ws also sought. Both cases and 
caitrols were interviewed exactly in the sot fashion, urt except for 
tne itew in the questionnaire referring to the clinical aspects of 






e* current medical condition. tl»v bcth answered die sane nimwi and 
type of questions. 

vtie\ the field staff fourri that a case had died or had beoane too 
ill to participate, be/she would ask to conduct the interview with a 
next of !uj\, preferably with the spouse, but children and other 
relatives were also considered aprcppriate surrogate respondents. V*ien 
a surrogate respondent had to be used for a case, a surrogate 
^■ |ii i kjp t um also used for the control* Ft>r instance, when the 
spouse of a case was i/it€fvieed in lieu of the case, we waild seek to 
.interview the spouse of the person selected as a control, even if the 
letter was available and willing to be interviewed* In this respect 
we *houid then note el*t cases ana controls *«re matched in addition 
to SIX , fCE f SMCKUC HISTORY and RESIDDCE. an the TYPE CF 
IMTPVX34 conducted. 


8 HISTOLOGY MVTEW. 

An irrfependent review o? the pathology specimens initially 
examined to ^mke the diagnosis of lung cancer a e* w e d lnporcant for two 
reasons. First, to n»ke sure that all cases %«re confirmed pruar^’ 
lung cancer cases, and second, to provide a uniform criteria of 
diagnosis. The proaedure trx such review w as foll<vs. 


^^^^ the pacnotogy department of the 
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diagnosing hcepitals and request the slides or tissue blocks for 

the patient in question. In all but five patients such request 
succssesful* The specimens would then be sent to a Pathologist at 
Memorial Sloane Kettering Canoer Goiter in New York City, who vculd 
review them blindly with regard to snaking history, tl« initial 
hospital diagnosis, and other risk factors. The review pathologist 
assigned each case a histological diagnosis according to tim World 
Health Organization International Histological Classification of 
Tumours (86), The review dia^ioeis wa* then capered to tfw initial 
hospital diagnosis. If there was disagreement betwe en initial and 
review diagnosis, a second pathologist trot the ssne irwtituticn would 
review the slides and assign the final diagnosis. Even tfwugh a 
detailed histological classification wes provided by the pathologists, 
for the purposes of these study we have used a coarse cUstifieatiai 
that divides our cases into the following histologic typesi Epiderroid 
or squamous cell careinana, Snail cell cardram, JVlwwcarcinane, 
Large cell carcinara, and Others* 


9 EXPOSURE VARIABLES. 

The main hypothesis of the study %«s conoerimd with tie effects 
of passive mckirg on lung canoer riak. In order to assess the 
m *9 n itude of such an association, we n eed ed to have both accurate 
measurement* of exposure to the suspected risk factor arc* accurate 
measurement of the disease status. Hew the latter **ls achieved nas 
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been explained in tne previous section dealing with histologic review. 
In this section it will be eaqalained hcv the exposure to the risk 
fscror was determined. 
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cigarettes far each vould be added into a single muurmnt of 
exposure. 


9.1 SP0U5F X¥ZIG HABITS. 

Ittsns 58 to 73 in the questionnaire (Appendix A) inquired about 
tne mnoKinq hatuts of up to four spouses per study subject. That 
infornetion was used to create the following amasuranants of 
exposures D fSJPber of cigarettes groked a day by the spouse(s) . The 
muter reported by the respondent was taken directly from the 
qurrcicnnaire if the case control had been married only once, or if 
only cn- of his/hert spouse*si had naked. If sore than one marriage 
to a siroker was reported, the exposure wee estimated to be the mean 
mjrber of cigarettes/dsy smoked by as many spouses as reported 
(aaxixun 4). 2) NLirber of y^ars the spouse smoked . This figure was 
taken directly fras the reported nunber of years tne first speuse 
moked wmle married and living together with the study subject. Mien 
applicable — that is. in the case of more than one marriage to a 
•noker — the nurber of years sacked by subeec^jent spouses tas amply 
added to the first figure. 3) Total number of cigarettes smoked bv the 
s pouse during married life . This variable was calculated by 
mLiltypLing the muber of cigarettes smoked per day by 365 to obtain an 
estimate of the .wmr of cigarettes snaked in a year; then, 
frvii tip lying tret figure oy the rtreer of years the soouse %*s reported 
tc n»v* snaked in the aourse of tne marriage . Wien mere than cne 
spouse «as report as as a smoker, the total married-life nutber of 


9.2 E3CP0SIFE TO PASSIVE SfCKDC IN TOE HOUSEHOLD. 

This variable %*s craatad with the inforamticn collected in the 
items marked with an asterisk in page 170 of Appertix k+ Information 
about mnoking in the hous4iold collected for the 12 scet recent 
residences in which the study subjects reported to have lived. It was 
calculated as follow: The raster of years lived in each residence was 
rail tip lied by the rasrber of ankers in that particular residence 
(inclusive of the spouse), • and added over as many residences reported 
to have had smokers (maxima of 12). the resulting figure was 
expressed as the number of parson/years of exposure experienced by the 
study subjects. It has to be e^hasised that these units of expeaure 
should not be omfuaed with the con v e nt ional meaning usually atrtacfwd 
to them in epidoniologic research. In this case tteaa units are used 
to sirmarise the exposure of aach individual according to intensity 
(mjrber of makers in the household) art duration (nukber of years 
living with sinkers in the household) of wch exposure. They do rot 
indicate the collective experience of a grcxg> of individuals over a 
'certain period of time. 
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9.3 PASSIVE SACKING IN THE VCRKPLAOI. 

The information collected through the it era marked with an 
asterisk ir. pwes 160 and 159 of Appendix A wa the basis on which to 
estumte exposure in the workplace. This variable mis created in 
exactly tne sane manner as household exposure. That is, the muter cf 
years tte study subjecc worked in a particular place mis nultiplied 
by the muter of rakers who worked in the same roan or area. This 
4 s dene for the 12 met recent job* and added ow to obtain a single 
r«Mjurerent of exposure. The units of exposure, as well as hcwsehold 
exposure, are expressed in pereon/yearsi and their interpretation 
should also be similar: a swnar; of exposure far each study subject 
to rakers in the workplace over certain period of time. 


9.4 PASSIVE SK3KPC IN SOCIAL CIROeTANCZS. 

page No 173 in Appendix A shows the items asked during the 
Interview in order to estimate exposure to secondary sroke in social 
circuratanoes. These items were intended tc collect infarnetion on J 
aspects of *>cx*ur-. The first is the type of social activities which 
are ctxxiucive to exposure to passive raking; secondly, the frequency 
with which such activities were carried out; and thirdly, the stages 
lt life (10 year intervals) ir. which such activities %*re carried out 
with that oarticular frequency. The information conveyed by these 

asoects of exposure sirtrarioed in a single index that ones 


fron zero to a rraxiatan value of 96. This index is obtained by adding 
the infonratian acted in items 106-200. Fbr further details on the 
creaticn of the index of ejqaosure the reader Bust refer to the 
Appsxlix. There, both the list of the activities included and the 
in which the information was entered is self-explanatory. 


10 POTENTIALLY OONFOUNDDC VARIABLES. 

Inspection of the data showed that cases and cmtrols v«re 
different with regard to variables which were believed to affect lung 
nmr-r risk. It wis decided that these should be considered in the 
analysis as potential cmfowlers. We were aware, however, that the 
infanration available was not of uniform quality across variables. 
Urereas infomticn on sod od a nogra phlc variables mu likely to be 
highly reliable, the information pertaining to chemical and/or 
occupational exposures —* all obtained on a self-reported basis — ^«s 
not deemed so. Thus, we carried out the adjustment for oonfoinding 
variables in two steps* The first, *4\ich we call “partial* 
adjustment, indited only those variables for which t* had “hard* 
information. Surfi variables were RELIGION (Catholic versus Other), 
INCOME, MARITAL STATE’S (single versus other), and MJWER OF CIGARETTES 
SM3KD/T3AY among the former seekers. In the second step two other 
variables were Klded in order to carry out a •full* adjustment. These 
variables were: exposure to any of the CHIMICAIS (never versus ever 
exposure) listed in items 202-210 in pegs 176 of Appendix A, and 
expesum to *n^E£, Ct!ST OR RALLAXICN ON THE JOB* (see page U9 in 
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Appendix A). In Addition to thes*, other relevant variables wer- 
considered for Inclusion, but a closer examination ■ of the^r 
distribution arcng cases and controls shewed no significant 
differmioes. TTese variables ware: EXPOSURE TO DIESEL OR EXHAUST 
PIMS FSCM BUSES, TRUCKS OR EQUIPCM* j EXPOSURE TO A GAS OOOKItG 
r/VJGE AT K»C; EXPOSURE TO KEROSOJE HEATERS? and EXPOSURE TO A GOAL 
OR WOOD STIVE (pages 16* and 111 of Appendix A). 

we believe that our best adjusted esti mate* *«re those obtained 
by rhe inclusion of tte first group of variables, since they are hased 
on the rat reliable infonmticn. In the next chapter, therefore, ^ 
only present (ir. addition to the crude estimates) the results of the 
so-called ‘partial* adjustment. 


11 AWMYSIS 

The choice of statistical analysis techniques was primarily 
determined by the design of the study. The latter called for the use 
of techniques capable of aocourting for the matching, as well aa for 
techniques capable of dealing with complex situations in wruch 
covarutes — in addition to the erasure variables — could be taken 
simultaneously into consideration. 

3efore explaining more fully how theee techniques wer* applied, 
it is pertinent to mention that simpler techniques >«re also used tc 
first -upUr? the characteristics of the data collected. Univariate 


statistics and/or siitple frequencies were obtained for a brat all of 
the variables for %rfiich we had infonmticn. Such exploration of the 
data also included — when aproppriate — the use of st an and leaf 
or box-plot diagram to determine the nature of tfw distribution of 
the variables, in both cases and controls. The oaoparahi lity of these 
twa groups also needed to be established and several statistical tests 
%*re performed to such an end. In the case of the variables that had 
been used to perform the matching (AGE, SEX. 300NG KI STOW, 
RESIDENCE AND TYPE OF INTERVIEW), we knew of course that no 

differences ware to be famd. But there was no aertainty that cases 
and controls wauld be equal in other respects. Sociodetrograpnic 
variables ouch as nurber of years cf school atterdar.ee, inccre, etfruc 
gn**>, country of origin, nuntoer of times married, are! others, were 
carared using either paired t-teste (continuous variables) or chi- 
square tests (McNenrnr's tat far dicothancua variables or chi-square 
for categorical variables with more than two levels). in the sane 
fashion thoee variables that were viewed as potential confcunders were 
corpared first before deciding whether or not to include than as 
ctnfounders in the final analysis, khen applicable, the corpariscn of 
the potentially confounding variables \m* done by treating the 
variables as both categorical (for example, yes/no exposure to gas 
ccoking) and aontinuais (for example, mmPer of years of exposure to 
gas cookinq). Thus, the decision to include a variable as ccnfourder 
was followed by the decision on whether to include it as a categorioil 
or ** « continuous variable. Logistic regression *es used to 
determine if there ws evidence to assure liraaarlty on the effect of 
the potential can founder. it may be useful to advance now that roe 
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of the potentially confounding continuous variables {with the 
exception of inam) shewed indication of linearity. Therefore they 
were included only as categorical variables. 


11.1 LOGISTIC RECSUESSION FOR KATOIED CASE-CCVIHOL STUDIES. 
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Hertford et. at. (87) have polished a method to analyte pairwise 
■etched stiriies tmsari on the linear logistic model described by 
Cornfield et. al. (88). As pointed out by the authors, this method 
shews several features that make it the best available choice to 
analyse data sets such as the pr es ent one. First, it a 1 lews us to 
obtain the estimate of effect far cne or more exposure variables while 
central ling for variables not considered in the matching. Second, it 
can provide estimates of the effect associated with different levels 
of one or more categorical exposure variables, as well as the 
estimates of effect for the levels (fane imit change) of one or more 
continuous exposure variables. And third, it allciws us easily to 
obtain estimates associated with the different levels of the matching 
variables. 

In this adaptation of the logistic model the regressor variables 
are represented by the cas e con t rol differences of the value for the 
exposure (or confounding) variables, the intercept is not included, 
and tne response is always positive I that Ls. for each value of the 
regressor vari/ble there is always one ®se and one control). Ttw 
resulting estimates are the maxima* conditional likelihood estimates 


of the parameters. 

In present analysis 1 used the program for logistic 

regression available in GUM (89). The analysis of each o? the 
exposure variables proceeded very mjch in the same *«y. The 
following, therefore, la a general description of the steps fctlc^d 
to assess the effect of each of these exposure variables <*i the risk 
of lung cancer. 


11.2 DCPCSURE AS CATEGORICAL VARIABLES. 

All infatuation on exposure %•* collected in such a %*y as to 
allow the creation of variables that would reflect such exposure in a 
certimous scale. We considered it useful, heweer, to look first at 
the effect of the exposure variables as ordinal categories. For that 
oetter all variables were transformed into new categorical variables. 
The cut-off points for the categories were choaen by following 
convention (s.g. p«cks of cigarettes/day) or by referring to ^at 
other authors have used in their studies (e.g. Trichopoulous 
categorisation of exposure to cigarettes in a lifetime) • Oice the 
categories had b e en created and the infonmtian sixnmriied in tables, 
tne analysis pr oceeded in this smyi 

1) The model thit assures no association betv^en risk factor and 
disease was fitted to the data. This is also referred to as the 
frodel with no parameters or the model of total syneetry. 
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2) The logistic model that considers exposure « an ordinal 
categorical variable '•a fitted to the data. These models 
provided estimates of the effect of each of the levels of 
exposure using zero erasure as the re f erenc*e catenary. 

2) In order to test for a linear trend in the levels of the 
category, a third acdel was fitted. This included as the 
regressor variable the case control differences cf the mid-points 
of the category intervals. The estimate attained represents the 
slope of the fitted line. 

4) In order to test fer the significance of ths overall effect of 
the exposure variable# ths sodsl obtained ifr 2 vms oenpared to 
the model obtained in l. The resulting difference in C 

testa the mill hypotheses that all parameters in model 2 are 
rero, or equivalently, it tests whether model. 2 provides a better 
fit to the data than the model of no association. 

5) In order to test for the significance of the linear trend# 
model 3 was ccnpared to model 1. 

6) The statistical significance of the parameter estimates 
ootained in 2 and 3 was assessed by corparing eacn estimate to 
its rtarxiard error (Wald's testa not shon), or by estimating 
t-eir 95% confidence intervals. 


7) Violation of the assmption of the cmaistency of the odds 

2 

ratios vis checked by looking at the value cf G obtained 
in model 2 (Test of Quasy symmetry). The assumption of the 
censistency of the odds ratios is made under the adaptation of 
the logistic model used for the analysis of matched studies. 

8) In the one case that the linear trend urns found to be 
significant (exposure to passive masking in the household), the 
next higher order model wu fitted to the data. The quadratic 
term wus repr e s en ted by the cas e control differences of tte 
squares of the mid-points of the category intervals. 

9) A last regressor variable was entered to oorrpar* the risk 
associated with zero exposure to the risk associated with any 
level of exposure (none versus sane exposure). kne of these 
models showe d any significance and since they provide only a 
‘coarse* assessment of exposure, they are not presented in the 
results. 


11.3 EXPOSURE AS A CXNTINUOUS VARIABLE. 

The next step in the analysis mis to treat the exposure variables 
as a continuum. It *ms believed that such an approerfi could detect 
significant effects not uncovered by the analysis of the ex3o«ure as 
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categories. At this poiht it was also oonsideroi pertinent to look at 
estinates for specific strata of the study po*xilation. Previous 
stoiies have suggested that the effect of passive smoking may vary 
between the sexes, or by type of interview or according to smoking 
history. The matched design would not alio* m to obtain estimate* 
for the main effects of such variables (by design those effects have 
been set to be zero), but estimates far each of their levels could 
provide useful information on the relationship b et w e en the risk factor 
art! the study disease. Also, previous research work has suggested 
that passive making my determine the type of histologic tunor 
.developed by the patients. Therefore, m mntad to see if the 
(i*gmtirle or direction of the effect varied according to the 
histologic type oensidersd. 

in suttmry, the steps taken at this stage of the analysis w*re as 
follcvs. 

1) A logistic model ms fitted for each of the exposure 
variables. Tlwse models provided estimates of affect for the 
ajocscre in question# caking into aociyjnt all 439 pairs available 
for analysis, 

2) t logistic model mu fitted for each of the expoaire variables 
and their interaction with the variable TYPE OF INTTPVTEV. Frrni 
tlmse node Is estimates for affects were obtained for SELF- 
P£SK Tteorcs and for SWPOGATE RESPOOOfTG. 


3) A logistic model was fitted for each of the erasure variables 
and their interaction with the variable SMDKTng HI5TCRY. pros 
these rode Is separate estieetes were obtained for NEVIS SOFOS 
and FCFMcR 9CKIK5. 

«l A logistic ncdel wu fitted for each of the exposure variables 
and their interact!™ with the variable SEX. These roieis 
provided estimates for FEMALES and MALES. 

5) A logistic model wu fitted for each of the exposure variables 
* nd their interaction# with the variable HISTOLOGIC TYPE. 
Separate effects >ert obtained for IPIDCPM31D AND SMALL rrr r 
CAACHCMA and ADDJXMQCMA AM) OTHERS. 

6) D*sts of the significant* of the effects of all of the above 
parameters were obtained, as well as tests of the significance of 
the interactions. The Utter are equivalent to testing the null 
hypothesis that the effect does not vary according to the levels 
of the stratifying variable. 

3) Mare ctnplex rode 1* Including the exposure variable ih 
question and two, three and four two-way interactions were 
fitted. 

8) Models with the exposure variables and all the possible 
ambinatiers of three-*«y interactions were fitted. 


0G82TSC202 
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91 Models obtained in 8 and 9 were ampared to each oth«r as well 
as to the simplest models obtained in 1 thrrxxjh 5. 

10) The variables selected as potential oonf coders were 
included in the models obtained in 1 through 5. 

11) A single model that contained the three Ritually exclusive 
exposure variables (household, workplace and social exposure) and 
the confourders was fitted to the data, 

12) A model was fitted to tte data that contained only the tvo 
variables with significant effects and the confcxnders. 


chapter twee 

RESULTS 


Ttua chapter is divided into three sections. The first is 
devoted to the description of the study aaple in terse of socio- 
demographic characteristics. In addition, it checks tie distribution 
of the variables used to match cases to controls and presents the 
distribution of cases regarding histologic diagnoses. The aecrnd 
section examines the distritution of certain variables not taken into 
account by the matching process — variables which, by tJwir nature, 
may be considered ss potential ccnfossders of the association between 
passive molting and ling cancer (for exanple, pipe and cigar sacking), 
the third and last section is subdivided into four subeectioss, each 
one reporting the aasessaent of the associaticm between ling cancer 
and a different measurement of exposure to passive stroking. 


-}4- 
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1 DESCRIPTION OT THE STUDY SAMPLE AfO 

DismrBuncN or the matching variables. 

The results presetted here are basea or the statistical analysis 
performed on data pertaining to 439 case-xxxttrol pairs. Table No 1 
presents the rreust relevant drographic characteristics of the study 
si±>)ects. By design U.e. imtchingj, the sex distrUxitian was set to 
be acproxinetel/ even. Thus, there are 219 (<9.7%1 fanale cas*- 
oertroi peirs and 221 (50.3%) pairs of males. In the same manner, 
age, which we a matched within a ♦ * five year age range, caused the 
man age for tie cases (67.05 years) to be very close to the mean age 
for controls (68,13 years). As is well town, most lung cancer 
jjatients acquire the disease later in life. Itus is lively to be a 
reflection eitlwr of a leng latency period or of the requirtment of a 
prolonged exposure to etiolagic factors necessary for the dei«sloprent 
of the disease). Moreover, 77% of our case control-pairs reported 
throe Ives 60 years or older at the time of diagnosis. By the tune 
the Interview mis conducted, an additional 3.0 I were reported to 
fall into that category. The latter increase was obviously due to the 
tiff* elapsed between the discharge diagnosis, the obtaining of consent 
•ran the attending ohysidan, the contacting of the patient him- or 
hsrstlf a-d, finally, the arrangement and conducting of the interview. 
Sirce survival sreng lung canaer cases is te*>c to be px>r, and since 
ootainmg the mfonretion directly fra the patient before death mis 
considered crucial for the quality of tne data s<xght, we tried to 
<eep the lapse oetween diacmosis and interview as short as possible. 
As a euros-scp-aer-cc. the mean nutrer cf days that transpired between the 
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two events mis 147 days. This allowed us to conduct direct interviews 
witn 296 of the patients (67.0% of the total). As explained in the 
preceding section, cas-*3 and controls were also matched on type or 
interview, so that the same proportion of direct interviews applies to 
the control group. 

0» Hundred and ninety seven pairs (45%) were coxprised by never 
smoters and 242 (55%) by former stokers. Aa would be expected, anat 
never noting pairs %mns frole (75.6%) end moet nAing pairs were 
■ale (71.51). The stoking history-sex distribution will be iaportant 

interpreting the remits of the expoeure variables, It Bust be 
renewbered, therefore, thet present ing results for f«mle* we 

will be dealing toetly with n on waite rs, and when presenting results 
far males will be referring to a subgroup empoeed awdnly of forner 
■rckers. Conversely, estUmtes for never smokers are bused cm sore 
females than males, and estUnites for forser rovers on acre sales. 
In evaluating interactions we mist also keep in mini that the 
estiinates of effect for specific subgnx** will be baaed on a 
varying nuiter of pairs, and therefore will have different statistical 
po-er, depending on the particular interactions being evaluated. 
Thus, for instance, the estimates for ne^r smoking sales, will be 
calculated using snaller nutter of subjects tnan the estinete for 
former smoking males. 

Over 90% of both cases and ce ntre !I were whites. Blacks 
constituted 3.6% of the cases and 2.7% of the centre Is. No 

infonmticn cn ethnic croup was available in about 11% of cases and 
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caitrols. htest patients reported thonselves *3 having been bom in the 
United States 188%). In addittion to this ctwntxy, 22 other 
etxjrtrj.es, mostly airccean, were mentioned as place of birth, Mw of 
the differences in ttw distribution cf ethnic group or national origin 
were statistically significant. 

Tty^r cases than controls reported ever to having been married 
!87t versus 9211. Similarly, at the time of the interview, fewer 
cases (60%! were reported to be married than controls, ttiile these 
differences were statistically significant (Oil-square » 11.46, 1 df) 

the mirber of tunes being married or the man nunber of years duration 
of marriage were not. Significant differences of religion were offered 
by the presence of tore Catholics (54%) aoeng tn eases than among the 
controls (42.0 %), and by more Protestants among the ccntroIs (36%) 
than among the cases (32%) (Chi-eguart • 13,67 # 4 df). Incane was 

fexmd to be significarrty higher for the cases than for the controls. 
This finding suggests thet matching on cexsity of residence does not 
seem effective to control for ec oncmi c status. However, another 
variable whicn is generally considered to be an indicator of 
socioecananic status, i.e. mjnber of years of school attendance, did 
not show any significant differences for cases and controls. The moan 
nvjTfrr of /ears of school attendance for cases we* U.44 years and, 
for controls, 12.7 years, 

The distribution of histologic diagnoses resulting from the study 
review indicates tnst the majority of ases in our study were 
adenocarr Lucres <222 oases, 50.6%): eputerroic carcirara constituted 
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TABLE Mo. 1 

RELEVANT CHARACmuSTICS OF THE STJDY POPUAHCN 



CASES 

a>/maLs 

soc* 



FTMAIES 

49.7% 

49.7% 

MAXES 

50.3% 

50.3 

ace # 



MEAN AGE 

67.35 

68.13 

IN YEARS 



skxinc 



HISTORY* 



NEVER SK3KERS 

«S.0% 

45.0% 

P0RMQ1 SMDKcRS 

55.0% 

55.0% 

TYPE OF INTTOVIEW* 



SELT-RES P0K5ENTS 

67.0% 

67.0% 

SURROGATE RESPCNDD/TS 

13.0% 

32.0% 

ETHNIC G*CUP 



MDN-HOTE 

2.7% 

3.6% 

WHITE 

66.6% 

85.61 

EDUCATION 



MEAN m*BE* OF YI*RS 

11.4 

12.7 

OP SOCOL ATTDOANCE 



PLACE or BIRTH 



UNITED STATES 

89.7% 

86.0% 

OTHER 

10.3% 

13.2% 

RELIGION 



CATHOUC 

54.0% 

42.4% 

OrHER OR fENE 

46.0% 

57.6% 

HISTOLOGIC TYPE 



EPtDERKJIO 

50.61 


ADD*XARCINCMA 

25.11 


large cell 

10.3% 


SMALL CELL 

7.7% 

_ 

OTHER 

6.4% 

- 


* hatching variables 
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about ore quarter cf the patients (110 cases. 25.1%’; large and small 
cell accounted for 45 (10.3%) and 34 (7.7%) eases. Finally. 23 

patients were classified as “other* histologic typt^. W* wt to 
orchasne that this cetegorixatian of cases according to histologic 
diagnoses is based on tne diagnoses provided by cur study review, 
(except foe the five cases in which the pathology slides ocuId not be 
obtained). This distribution is very similar to the one derived from 
the initial hospital diagnoses. The overall s greqr^nt b e twe e n the 
Latter and our study review was 94.0%, with a Kappa value of 0.364. 


2 DISTJUHmON OF POT5NTTALL3f OONFOUfrCDC VARIABLES. 

Sene of the sodo-dmsographic variables already described fall 
into the category of potentially cuifounding variables. Namely, 
trarital status, income and religious affiliation. The magnitude and 
nature of the differences b e twe en cases and controls regarding these 
attributes have been pointed out, and the *mys In which they have been 
taxer, into account in the analysis has been presented in the previous 
chapter. Other potentially confounding variables such as chemical, 
occupational, and residential exposures have bien discussed in section 
10 of the sere chapter. Thersfore, this section will concentrate on 
ths rvji-eetcdiing variables not yet discussed. Of particular urportance 
are those variables related to asking habits. As explained in the 
previous section, the matching cn sroking history -os done on a 
dicothcrtxjs basis. That is, rases -«4io ware never snooers wu? retched 
to controls who never sacked, and rase* who reported as having crofced 


were matched with controls who former smokers. TTlls proaeciire, 

h ° b « v V' neemaarily ensure that the particularities of the 

snoking habits of the former smokers - such as intensity and 
duration of cigarette smoking — were acrrparable accnq cases &rd 
controls. Nor did this procedure ensure that exposure to other fonm 
ot tobacco was similar in both groups. Ttmis, the exploration of the 
distributism of these variables seeen in order. 


**** average n&mnber of ywrs the ex-imoking cases reported having 
snoked was 29.9 years. This figure was not significantly different 
fron the msan 28.3 years duration of the Broking habit reported by 
controls (paired t-test - 1,64 , p-.1024>. However, the mean norber 
of cigarettes per day Kicked by the ex-Bicking cases (28.9) «s 
significantly higher than the # mean daily rotter of cigarettes srcked 
by the controls (23.82) (paired t-t*at-3,74, p- .0002). This finding 
'as reocgni 2 ed to be important for two reasons. First, it suggested 
that if an increased risk for lung cancer was foud In the studv, it 
might be due to the residual effect of past Broking habits, arri not 
— or not only -- due to exposure to passive Broking. Secordiy, it 
trade clear the need to control for this variable in the final anal>*sis 
as a way to remewe the potentially confounding effect, as well as to 
stress the need to obtain separate estimates of the effect cf passive 
smoking for never and former smokers, 


Exposure to other fonm of tobacco did not shev any sigrufleant 
difference bec-eer. case* and control*. Both groups had about the sane 
proportion of individuals who reported »w»r sioung cigars l?8 cue* 
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and 79 control®). The intensity of this habit also similar for 
case* and coitrols (4.6 cigara/day for cases and 3-4 cigars /day for 
con tr ols). as was the overall length of use (20.5 years for cases and 
IS. 26 years far the ccntrols). Cases and controls wre also similar 
in proportion# intensity, and Airation of pipe awaking. Eigthy three 
cases and 90 cmtrols vers ever pipe saokers. The cases amoked and 
average of 4,4 pipes a day during an average of 20.41 years. lhe 
controls mroned 4.6 pipes a day during an average of 19.9 years. The 
appreciate statistical teat did not slw significant differences for 
any of ttmee variables. Chly 3 cases and 1 control r^xarted having 
«ksd mri^mna. This difference is not significant, and ir. any case 
the caparison is based on such mil mabers as to have no meaningful 
interpretation or to raise concern regarding any effect on the 
results. * 


3 assessment cr the btbcts or passive acme 

ON OJNC CMOS RISKS, 

In the following section the results of assessing the impact of 
passive making an ling cancer risk will be presented according to 
four different sources of exposure. These sources arei 1) making 
habits ©f the soouse(s), 2)«naking by all tenters of the household 
(inclusive of spouse)* 3) mocking In the wotkplaoe, and 4) making 
that occurs in social circuoatanoes, 


3.1 SMOKING HABITS OP THE SPOUSE, 

Mast epidmaiologic studies have chosen am oe&sutmt of spouse 
making as an indicator of exposure to pea live masking. in the 
present study the effect of spouse smoking as measured by three 
variables has ban evaluated. The first variable crraiders the daily 
smoking habits of the spouse(s). The seomd concerns the neuter of 
years the spouse(s) sustained that particular mnoking pattern. And 
tht third variable — in fact a examination of the first two — 
reflects the total ramtser of cigarettes sacked by the spouse(s) vtiile 
married and living together. 


3.1.1 ASSESSMENT OP TOE EFFECT OF MMGR OF 

ClGAREmS/DAY 9CKZD BY THE SPOUSE. 

Table m 2 (resents the estismtes of the effect of the 
spmise's daily making habits tdmn analysed as an ordinal categorical 
variable. In order to present results easily capered with thcee of 
other *tidles, esch category reflects tfm stardard muter of 
cigarettes corresponding to a different muter of pecks of 
cigarettes/day. A logistic regression model was fitted to the data 
using tha differences in exposure betw e en cases and controls as 
regressor variables (See Statistical Analysis in the ftethods Ouster). 
Thrrxjgh this technique, coper ieens have bean made b e t w een the risk 
associated with exposure to esch of the categories of spouse daily 
mnoking and the referent category represented by tero exposure. Table 
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NO 2 presen ts the MtlMtat. standard error *», odds ratios and 
coifidenoe limits for each of theae cc n p arlanns. The highest risks _ 
obs er ve cor respond to odds ratioe of 2.94 (tot erasure to apnea 
mvkSnq of eon then 80 dg/day) end 1.23 (for exposure o ar r e epcndin g 
to 41 to 80 cigarettee/day). Tim corresponding confidence limits, 
homer, indicate that these valims are not significantly different 
frt* the nail emlus. ikmepectedly. three of the eetimetee in the 
table euggvt e ri a rt a aea In risk for ltsig cancer for these ■ po ae d to 
1-20 cigarettee/day (CN-.7t97), to 21-40 eigexartfees/day (0N-.9063), 
end to 40 to 80 cigerettae/dey (ON.4196) • Likew i s e , these eetimetee 
ere not statistically different fits the null eel vs. as shown in the 
sane table. 

A plot of the five log odds c o rre s po n d ing to each category is 
shown in figure No 1 (estisetes repnsantad by Aise nrds et midpoint of 
category values). Ptxr of the points suggest e possible linear 
relationship. In order to teat for linearity in the categories, the 
caae-oantrol dlf ferenoae of the add-points of each category «*re 
entered as the l e g res sor variables in the logistic model, The 
estimate obtained for the slope of the fitted line (estinrre-,001032, 
Nsld test*.2271 ) ms not statistically different free aero, therefore 
ceneiisllng that there is no evidence to support a linear response for 
the categories. 

2 

Vhen centered to a serial of total syeemtry (G * 10.29, U df) 

-- that is, to a model with no paramtars, that aasvms no differences 

in exposure for cases and controls — neither the serial for erasure 
2 2 
ti categories (G • S.J0', € df), nor the model for linear trend (G • 


10.24, 10 df ), ^seemed to provide e better fit to tte data (AG- 

4.99, 5 df, andaG * .05, 1 df, respectively). Along the e mm lino, 

a logistic srriel that aoiparws sere exposure to any exposure (-> 1 

cig/day) ahmad neither any significant effect nor any appropiate fit 
to the data, tfmn capered to the model with no ptreetm ( A C^- 
2.72, 2 df). 

The analysis of the effect of number of cigarettes/ day mocked by 
the spouse also included treating the exposure as a oontinuun. Tor 
that purpose a linear logistic modal was fitted to the data. The 
odds ratio associated with* the sprsi sa asking 1 peck of cigarettes/ 
day m* 1.011 (Table No. 3. Its 95% confidence limits (0.944 - 1.18) 
includes the null value end therefore provides no evidance of e 
significant association with the study disease. It My be pertinent 
to mention et this point that %*en logistic regression is *pU«d to 
the analysis of continuous data. the estimate of effect O btAlrmi for 
• P^rtiailar unit of exposure can be used to calculate the estimate 
aseociated with other levels of exposure, ftor instance, by aultyplinq 
the estimate for 1 peck of ci^rettas/day (0.010998) by 2, 3 or 4, we 

wixjld obtain the estimates of effect associated with the spouse 
snaking the respective number of pecks/day. in the saaw fashion, 
Multiplying the standard error of 1 pack/day by the quantities cited 
above will yield the variation associated with the «*tiemta at that 
level of exposure. It should be evident by the way in which these 
estinmtes are nfctainod that higher eapaeures will always be associated 
with larger estimates (as Mil as with greeter variation) eo that the 
significance of the estimate* dote rwt vary according to 
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level of closure. In tht prewnt aMi the estimates for 2, 3# and 4 
pecks cigarettes/day would all be not significantly diffarcit fran the 
null value? their confidence intervals Mould include such a figure. 

figure Mo 1 thews ttm line that represents the relationship between 
exposure (cigarettes/day in the X axis) and risk of disease (log odds 
in the Y axis), according bo the logistic model fitted to the data 
(continuous line). Again, the almost entirely flat line suggests a 
lack of doae response relationship. Die two other lines represent two 
subgroups of the study population. Dm large daah lint corres p onds to 
self respmferts, and the Mil dash line to surrogate responde n ts. 
Both of these lines would seen to luggast effects due to exposure that 
are not only greeter than the effect for tht group as a whole, bit 
also tint eva in opposite directions frost one another. 
neither is significantly different froa the line that repre s ents all 
subjects, nor are they significantly different froa one another. 
Likewise, the estiamtae that describe these lines are not 
significantly different froa the null value. 



tabu Ma 2 

ESTIMATES, 0003 RAtKBAMO'tSS QXIDfXI LIMITS 

Ton orasunt to fin cattbories of oowrrts aol oat 

SMCWD BT TW 3P0U8C(S). 

aownes 

/DAT 

tSTIMATf 

STANDARD 

ERROR 

ODDS 

MTW 

951 LCL 

951 ua 

t *20 

-.2361 

.1569 

.799? 

5919 

1.0717 

21-40 

“0994 

.2032 

.9063 

.6066 

(.3497 

41-40 

.2091. 

.3390 

1-2313 

6336 

23930 

61 -60 

-.9694 

.9751 

.4196 

.0755 

23322 

90 « 

1.0900 

T.t590 

2.9576 

.2947 

77.7059 


Dm lewer part of Table Mo 3 (lines 4-9) and figures 2, 3, and 
4, oresent for the study population estimates and fitted lines, 
respectively, according to SMXTUJ HISTORY, SEX and KISTOtiXIC 
DIXUOEIS. Dm significance tests and ocnfldanoe limits ir. the table 
stow no significant effect of spouse daily cooking Own examined 
separately for new ■aoh ar t and former smokers, fraJes and fern lee, 
and epidermoid and adenocarcinoma histologic types. Moreover, the 
tests of interaction of the exposure variable with SCKUC HtSTCRY, 
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CC tHIUNO CANCER tCBQDOS Wl!H NUF16! R'OF Cl<*#tlli5 
PER DAY SHOWED 5t TH SPOUSE . FOR All SUftJCCIS*, 
NEVER VKXEHS *, AND f ORDER SMOKERS*; 
WOtOOOOOSfOfl OlffERtHl CATEGORIES Of EXPOSURE* 
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SEX, AND ffloTDLOGIC DIAGNOSIS «ure not lignif leant, indicating that th* 
esuntM for the two subgroup* in sseb of thess stratifying variable 
at* not significantly different from an* another* 

Table No 4 presents estimates far AIL SUBJECTS and for *ach 
level of the variables TYPE OF DfURVHV# SACKING RISTOTOr, SDC and 
KISTO LOGIC DD^NOSIS obtained with the logistic regression model that 
includes confounding variables. A oenparisen of these values with 
those presented in Table No 3 shows no Meaningful differences. -The 
tests of significance s u ppor t the previous conclusion of no 
significant association between ex posure and stixfy disease. Hmt* is 
also no evidence of differmas in the lines representing the 
different subgroups for which the effect of expoeure is being 
evaluated. 

3,1.2 NLM1ER OF YEAflS OF SPOUSE 5KXIM3* 

The assessment of years of eignsure to epous* sucking as an 
ordinal categorical variable did not ahow evidence of a significant 
association with the stufy disease (table No 5) All of the six 
estimates are acocncanied by test results that are not statistically 
significant, as wall as by confidents* limits that include the null 
value. A plot of the estimates in Figure No. 5 (diamonds In mid-point 
of categories) did not s u gg est e strong dose response relationship 
either. Tf* absence of such relationship confirmed by a non¬ 
significant test for the regressor variable re pr esent ing e linear 
trend for the categories <estjj*ts- -*00193. Held- -.4532!. 


04- 

/ 

, *" B * r W ®f ipoutt «king ms nioiaj U * 

ecntlrtwi. variola (Table *>.*) it was round that 10 years of ipouj, 
•wkin) ms UMdst*d with an odds ratio of 0.99 (951 CX. 0,912 - 

1.074). E>g™ure to as saeh M $0 years of spoura ssoking, rashly 
th« highest «*pawn observed in these data, would decrease ths odds 
ratio to 0.9S ( 95t fXt .6200 - 1.4*00), but again, this U not 
statistical ly differ.* than tha risk for tha na^spoa«j. Also ^ 
Tkbla No C and in Piguras to. 6 - i. tha estisetes and fittad lines 
far *** different leva Is of tha aatehing variablaa an) the two 
histologic types ara presented. As shown, the point estimates for aacti 
of theaa subgrtaja fluctuates hatwaan positive and negative valuas, 
which in no caaa present evidence of being significantly diffatwt 
trem tha null value. Likewise, tha estimates ara not si^iificantly 
different between levels of tha variables SEX, SHJCDC KXSTOTY an) 
HISTOICGIC DtAOCSES. as evaluated by the interacticn with tha 
closure variable. Hmw, tha intaraction between tha latter and 
TYPE or Domain MS (on) to be signifies* (Wald test- 2.1) > 1.96, 

P < -«). suggesting that ths astimera fre arnir^te raaptreWncs is 

different free that for aalf-r-pondwta. toverthel«„, aa rentier*) 
above, neither can be considered to bo si^iiflcent. 

Tha Inclusion of confounding variablaa in tto logistic redel 
9 * ner,t * d the estimates presented in Table to 7. An inspection of 
these figures, for all mibjecta and by levels of the stratifying 
variables, aqnti tha acncluaien convwyad by tha u*)justed 
••tirataa that there la no association with tha study disease. 

w, w,„ u ^ u-t 
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TABLE » 5 


TABLE M16 


tSTirVATtS, 0DO3RATW5WC 95* COFtCOCE UT11TS 
fOR EXPOSURE TO SIX CMEB3RIES OF IMIBER <F TEARS 
SnOXED #T TTC SWUSE(S). 


NUMBER 

Of TEARS 

ESTIMATE STAfCARO ODOS 9SI13. 95* UX 

ERROR RATIO 

1 - 10 

-0970 .2282 907t 6B37 1.4113 

11-20 

• 3079 .2595 .6785 .9000 1.1283 

21 - JO 

-.2036 .2167 .6150 .5335 1.2975 

31-90 

.2061 .2161 1.227* *042 1*740 

41-50 

-.2926 2M7 .7483 .940* >2637 

50* 

■S05J M«7 *034 .1639 »•»*« 


AAO CONFIDENCE LIMITS FOR A DIFFERENTIAL Of EjCPGSURf TO 
SPOUXSTUXIHOOF I0TEM3 


enoup 

ESTIMATE 

STAMMIO 

ERROR 

0005 

*ATK> 

95t ia 

951 ua 

ALL 

SUBJECTS 

-010C 

.0917 

.9900 

.9123 

1.0744 

SELF 

OESPOCCHTS 

.0526 

.0510 

1.0590 

9537 

I.I64B 

VINOMTt 

REWCENTS 

-.1923 

0759 

.8679 

.7483 

1.0059 

MTVfR 

snoots 

-.0336 

.0633 

.9670 

8591 

1.0996 

ram 

9*XV9 

00*2 

.0560 

1.00*2 

.9039 

1.1252 

rvuus 

0020 

0610 

1.0020 

8002 

1.1292 

MA IIS 

•5207 

0820 

.9796 

8696 

1.0647 

gooroof 
sruuau 

.09017 

0653 

1.0410 

9154 

1.1832 

MXMXA. 

loncns 

-.0950 

.0595 

.9860 

.8592 

1 0638 
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flOURC NO 6 

CWtt IN LUNOCWCmOO 0003 WITH NUMBER Of YEARS 
Tl* SPOUSE SMOKED, FOR AIL SUBJECTS** 

NEVER SMOKERS*.AND FORMER SMOKERS*; 

ANO LOO 0005 FOR DIFFERENT CXICOCftlES Of EXPOSURE* 
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TA8lf No 1 


M>JUSTtD t 3 TirwTt 3 .0003 RATIOS, 

AM) CONFIDENCE LIMITS FOR A blFFtRtNTIAL OF EXPOSlAf TO 
SWUSt JMXIICOF I0TTAR3 


GROUP 

estimate 

STAMMAD 

ERROR 

0005 

RATIO 

951 til 

951 Ul 

Mi 

9UBJCT3 

-.0106 

.0441 

9094 

.9075 

1.0700 

5tlf 

«9CVCDfTl 

.0461 

.0530 

1.0493 

.9442 

1.1661 

SSMAT1 

KSKKXMT3 

-*.1325 

om 

J7S9 

.7504 

1.0224 

NCVtR 

sratmt 

-.0330 

.0657 

9673 

.0507 

1.1004 

r&m 

9txm 

.00 7S 

.0590 

1.0075 

.0975 

1.1310 

mum 

i 

-.0049 

MS% 

9951 

£799 

1.1204 

rtMis 

-C158 

0600 

9043 

JTT36 

1.1009 

jpccpnaoj 

smaau 

- 1151 

.0951 

.8913 

.7397 

1.0739 

AXMCA 

k 0TVCP3 

-0617 

06M 

.9402 

.0351 

1.0504 


the inclusion of confounding variables aua«8 a change in the sign of 
the estimates for finales and for epidermoid tunor type, this change, 
however, is not accarpenied by a change in the test of significance. 

3.1.3 TOTM, NtMJER Of CIGARETTES SKXED 
THE SPOUSE DtROC MARRIED LITE. 

Although already described in the previous chapter, it is 
important once again to errphasis* at this point the earner in which 
the total msfeer of cigarettes ade d by the subject spouse(s) during 
sarried life was'calculated} the msber of cigarettes snaked per day 
was on 1 tip Lied by J65 to obtain the total rastar of cigarettes snaked 
in a year. This astxnt as then eultiplied by the nuaber of years of 
marriage or the mstoar of years of oohabitation. If there was mere 
than one spouse, the figures for each were added up into a single 
total measurement of exposure. The resulting figures can be mutters 
bn the order of the twdreds of thousands. This may surprise the 
reader of this report, howetar. It suet be mentioned that these 
seemingly high meters do not in feet r epr es ent unusual exposures. 
For instance, a subject married during 35 years to a sinker of 1 pack 
of cigarettes par day *ouid be expo se d to <*mt 250,000 cigarettes over 
the course of his/her married life (20 cigarrttes/day X 365 days X 35 
years). 

The total rentier of cigarettes srofcad by the spouse was first 
evaluated as a categorical variable. The categories used were chosen 
to be identical to those i*ed by Tricdicpauloe Li his study of Greek 
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*onen. The estimates of the effects for tne 5 categories assessed are 

presented in Table No 8. The first four estimstes, corresponding to 

exposures of up to 400,000 cigarettes. show a negative sign. 

suggesting that the effects way be contrary to the hypothesised. 

Viewed statistically# hows’ssr# these values are not Significantly 

different frtsa the null value# as dvonstrated by the confidence 

intervals aiac presented in Table No 8. The fifth estimate, 

corresponding to an exposure of wore then 400,000 cigarettes (OR ■ 

1.046), suggests a veil risk above the risk for the ncn-expoeed. frit 

jtoAin, tnis figure does net resch statistical significance (95% 

CL: .6532 - 1.6762), The plot that presents the estimates of effect 

for the five categories in a logarithmic scale (Figure Wo 9 ) miggests 

tlat a test of linear trend should bs perfoewmd. The parameter 

representing this linear trend *ms feud not to be significant. 

Corparing the logistic model for eigxaur* as categories and tha model 

for categories as a linear variable# with the null model of no 

parameters (i.e, total symmetry model), provided further evidence of 

no association between exposure and study disease. Neither os shewed 

itself to fit the data better then the null endel {* G • 1.95# 5 df, 
2 

and AG - .0061, l df, respectively). 

Exposure, asseeed as a continuous variable thrrxxjh a logistic 
regression model, yielded an estimate of effect equivelent to an odds 
ratio cf 1.0175 for exposure to 200,000 cigarettes during married life 
(Table tfa.9). This estimate *aa fmnd not to be significent# and, as 
explauwd Ln a previous section, indicates that any estirate for 
higher or lower exposures based on the ?M logistic model will be 


• TA0U Ha 8 

tsTimns. OWM ratk» a*> 95 s on# iooce umt3 
ro« Exposwt to r 1 vt categories or total number of acwrms 

xrxto BT THE 3 PCJU(S) 0URIN0 IVRPltD lift. 


MJMBERCf 

aMtmts 

ESTIMATE 

STAMMA0 

ERROR 

aoos 

RATIO 

951 La 

951 ua 

1*100.000 

-.7029 

.1898 

JI63 

.6830 

1.1636 

- 200.000 

-.1577 

2165 

.6714 

.8676 

1.3372 

-3004)00 

-.2130 

.2358 

.6062 

.8091 

1.2830 

*400,000 

-.0782 

JOB? 

.9247 

.5060 

I.693S 

400.000* 

.04533 

.2404 

1046 

8632 

1.6782 
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tABLt* *1 9 


v**ojiOTtr> z srrmra, com ratios, 

AM) OONFIOCHCt LIMITSFOR A OIFFEWMTUM. OF OPQSUftf TO 

spouse «f*xiw or 200.000 aasAcm* 


0ROUP 

tSTiriATC 

5TANQM0 

CRftOR 

0005 

RATIO 

9ssia 

95* ua 

Ail 

3U*JCCT3 

.0173 

.0757 

1.0175 

.8772 

1.1803 

saf 

RE9PCMWITI 

0964 

.0099 

1.1012 

.9242 

1.3121 

unvuii 

atapocorrs 

-.2028 

.1509 

.8164 

.6074 

1.0973 

NEVER 

SMCMPB 

-.0157 

.1189 

.9*44 

,7798 

1.2928 

FCJTO 

5WMS 

.0399 

.0699 

1.0407 

8754 

1.2900 

FBVOI5 

.0307 

.1000 

1021 

JM3 

12430 

ruin 

.1774 

.1008 

1.1399 

.9183 

1.4001 

CPcoraDf 
sruu CELL 

.0538 

1 

.1221 

1.0551 

8306 

l.3«03 

«OCCA. 

*0T>«R3 

1 

-0055 

t 

.1096 

9998 

.8023 

1.2329 
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•cjuaily m significant. Xiao in Table Mo. 9 estimates for tha levels 
of tffl stratifying variables TYPE OF INT3IVI2W# 3CKIMG HISTORY# SEC 
an 3 HISTDUXnC DIAGNOSIS do not shew significant effects # and in all 
the estimates vara not fond to be significantly different 
within levels of tto same variable. In-addition to this eech of the 
rode la that included the interaction between tha stratifying variables 
and ths exposure variable did not provide better fit to the data than 
the models for all A*)acts# or than the nodal of total symmetry. An 
illustration of tie lines fitted for all subjects# along with tha 
levels of the stratifying variables# is shown in Figures 9 trough 12. 

Finally# the total nuafcer of cigarettes sacked during serried 
life was assessed in t>* p r ese n c e of confounding variables. Table No 
10 shove the estimtes obtained and their confidant* Halts. In no 
case did the presence of oovarlatea in tha sodal laprove tha fit to 
ttm data or vnveil any significant affect of tha exposure variable on 
lir»g cancer risks. 

3.2 PASSIVE SMOKING IN THE HOUSDOi), 

Cases and controls were questiomed strut the water of 
•rakers with when they shared their 12 meet recent residences, 
together with the duration of ascii ochubitation. The number of 
•rakara in each housetold, sultiplied by the rawfaar cf years lived In 
each particular tousehold, and earned over the 12 residences# 
estimates -he nurber of persorv/years of ajpacure to passive erokinq. 


Inspection of the tmt data showed that for warn of the 12 
r^ 1 * 1 ^*** — particularly those oo rre spuul ing to early stages in 
***• *1* information <x\ the metoer of smokers in tl* household mi 

«i“ing. data vai analysed in two Mya, each Baking a differs* 

assumption abort these missing values. under the first assimptian we 
assuaad that one mkar had lived in tha households for which 

information ms missing if, that is# there was evidence that the study 
mibject had lived in previous or future residences with at least cue 
other anoker. Under asmmptiart nsber two it ms assumi that there 
ms no exposure (i.e.# no flickers in the household) for those 

residences in which information was missing. Aesults fren analysing 
the data under tha twa assxmptions are practically identical. 
Homw, both acts of reeults will oe preeantarf to allow tha md«r to 
make his/her cam conclusions regarding the hnUing of missing values# 

3.2.1, RESULTS UW3CT ASSt*ffTCON 1. 

The results of analysing household exposure as a categorical variable 
are shewn in Table m. 11. Except for the estimate correspcnling to 
26-50 peraon/yaart of exposure (OR-.9154# 951 CL: .5510 - 1.520t), all 
point odds ratios surest an increased risk of ling cancer associated 
with household ejqmre to passive smiting. Homr, cnly the higtot 
«po»ire — wnich also pro duces the highest estisste of effect — 
showa evidence of statistical signifies** (CR for exposure to M75 
pervon/y^rw 2.15 (951 a* 1.09 - 7.42)). SU11, the plot of the 

eight estimates present ad in Figure No 13 suggests that a l inner vxxfel 
»v be adequate to describe the relationship Be t we en the categories of 
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exposure end the risk of disease. In the usual manner, a variable 

reflecting Umarity in the levels of the eateries (the case-control 

difference of the midpoints of the categories) vas entered in the 

regression model. The resulting model shewed to be significantly 

different firm the model with no pe r ime te rs (AG * 9.01, 1 df). In 

addition, dm estiiMte representing the slope for the fitted line was 

fixmd to be significantly different froe zero (estimate- .004485, 

w*»ld» 2.95 ). The comperiscsi of the model for the categories with the 

notel for the * linear* categories did not provide evidence of 

2 

departure from linearity (AC • 5.87, 7 df), A higher order made 1 

with a quadratic tent was fitted to the data but It was found not to 
be significant. 

The ecdel fitted to the data to asaeee the effect of exposure as 
a continuous variable yielded estimates that support the existence of 
an association between exposure and study disease. The odds ratio 
associated with ISO person/years of ex posure «** 1.854, with lc»*r 

(1.218) and upper (2.830) 951 confidence limits well above the null 
value (See Table No 12). 


Using the same model we can estimate the edde ratio asneriatad 
with a very high eagxjeure of 250 oarsonAaars ee varying bet w ee n 1.389 
and 5.66, as indicated by the point estimates confidence lunits. 

Th«* effect of household snaking according to TYPE OP INTERVIEW 
does not show differences in the effect for self-respondents versus 
surrogate respondents (Table No 121. Ita m et , trtwn SKKENG dlSTOHY IS 


considered, the effect for near smokers is not si^iificant, wtmrvas 
the effect far faraer m eok er s is. This finding is all the ttr« 
puzzling because both estimates are almost identical in value and 
because the test of interact! cr» suggests that they are rat 
significantly different froe each other. The effect for each of the 
tv© sexes is also estimated to be very close to one another. In this 
case, hew er , both are significant and not different froe each octmr. 

A higher effect of household passive smoking wes found associated 
with epidermoid and snail cell histologic types (CP-2.83) than for 
adenocarcincme and other cell types (GR-1.42). Moreover, ttm effect 
for epidsmiid type is significant (951 CL: 1.39-5.76), whereas the 
effect for adenocarcincme is not (958 CXt .833 - 2.41). Figures No 
13 - 16 illustrate the lines for the regression models for each of the 
subgroups described above. 


The model that assesses the effect of household exposure in the 
presence of confounding variables yields results that are different 
from the results of the model without such variables (Table No 13). 
The estimate of effect for the thole gnxp Is sligthly lower (OR - 
1.556), but no change is observed in its statistical significance <951 
CL - 1.0006 - 2.42). The estiMtes for surrogate respondents, self- 
respondonta, footer stokers, (teles, fatales, and epidermoid histologic 
type — formerly significant — do have oonfidenoe intervals (in the 
presence of oovariates) that include the null value, and point 
estimates which suggest lesser effects than the unadjusted estimates. 
The point estimate for adenocarcinata (CP-1.87), although still lower 
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TABLE Mo 11 

ESTIMATES, OOOS RATK2 VC 951 00*IDWCE LIMITS 
FOR EXPOSE TOEI»fT CATE0ORIES OF STKXINO 
IN THE MOUSE hCU> • 


PERSON/^RS 

ESTIMATE 

STaKMPO 

ERROR 

0005 

RATIO 

951 La 

9St ua 

1*25 

.1269 

.28 IS 

1.1353 

.6539 

1.9712 

26-50 

-0884 

.2590 

.9154 

.5510 

1.5708 

31 -75 

.95 M 

7661 

1.5705 

.9322 

16458 







n - ioo 

.4957 

7922 

1.558S 

.8790 

27633 

101 *m 

.2795 

.5159 

1.522S * 

7148 

2.4467 

126- ISO 

5194 

4595 

16810 

6830 

41372 

131 - ITS 

5366 

.4490 

ITUS 

.7095 

4.1241 

ITS ♦ 

1.0460 

4M7 

2.M62- 

10922 

7.4176 


#Rtaulu tfwter wumptfw 1 See tet ter fttmli 
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TABLE Na 12 


UNADJUSTED ESTimTtS.0003 RATH®, 

AND CONFIDC« LIMITS FOR A DlFfEREMTUl OF EXPOSURE OF 
1 50 PtWON/ttMS SMOKItt IN T* HOUSEHOLD • 


OROUP 

ESTIMATE 

STAWAAD 

BUCK 

ODOS 

RATIO 

951 La 

951 ua 

Ail 

SUBJECTS 

06186 

07151 

18663 

17178 

18298 

SELF 

flESKKXKTS 

.5469 

.2625 

1.7279 

1.0329 

189041 


7632 

J774 

2.1451 

1.0238 

4.4947 

NEVER 

WWW 

.61065 

.3186 

1*416 

.9063 

343*7 

fttrm 

31GKERS 

.6252 

.2918 

1.86*6 

t.03482 

3.3103 

FEMALES 

6238 

7120 

1 6697 

16144 

3 4*64 

rvuiS 

6120 

2970 

16441 

10303 

33006 

tPcnrosF 

m au 

1.0395 

.3626 

16278 

1.3894 

5 7552 

ACCNOCA. 

60THERS 

.34935 

.2700 

1.4182 

.8354 

14074 


•Rcaultj tnftr anumptfcn I. Scetnt fcr ttltfli, 
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ftOUREHa 13 


CmNOC IN LUNO CANCER LOO 0003 WITH REASON/YCAAS Of EXPOSLAU 
10PASSIVE SMCKINOtN THE HOUSEHOLD*, FOA ALL SUBJECTS". 
SELF AESPONDCNTSVANO 5UfcRGCK?E RESPONDENTS"; 

AHO LOO 0005 F OR Dtf F ER£H1 GMEOOAIESOF EXPOSURE* 



•R*suUa undr Bsumptbn t. 5m tel far ttdfe 

0 COTMA* um • MJL UJKCTt 
•ulxhua* ti m • amocATi arusm 

1>*C*-0jLA UK • ML* MJNQKmiff 

puam - m cxTtaam uti mjvctb 


FlOUREMa H 

CHANGE IN LINO CANCER LOO 000$ WITH PER30N/YEAPS OF EXPOSURE 
10 PASSIVE SMCKINO IN THE HOUSEHOLD* FOR ALL SUBJECTS" 
NEVER SMOKERS ", ANO FORME A SMOKE AS"; 

AND LOO 000$FOR DIFFERENT CATEOOftlES OF EXPOSURE* 



•Rwjlb undr exmollon t Sot tnl tar dPUHi 

• caruMjoua lim - ax uxrrs 
- wot m trm 

UUHX-QAW UK - DMI feAM 
1IMMI • JllHvlMf m CATLOOTT cm uuicm 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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FKURC to 15 


CHANGE IN l UNO CANCER 100 0005 WITH PER5GN/UAA5 OF EXPOSURE 


TOPASSIVE SnOKINO IH THE HOUSEHOLD*,FOR AIL 5UBJCCT5\ 
FEMALES •, A>© MALES*; 

AND LOO 0005 fOR DIFFERENT CATEGORIC 3 OF EXPOSURE* 



tRuulb irto njnptfcn 1.3 m tot to fetoti 

• COtfTTKJOUl LM • ALL MJCCT9 

wta-AUN urn • r&uLrs 

\JMT4~CJm 1 M - MALU 

mucxm • M 0 -+oiin or catlfmj < m ± «ajtrr» 


FIOURC to 16 


CHANGE IN IWO CANCER LOO 0005 WITH PCR5CN/YIARS OF EXPOSURE 


TO PASSIVE 5M0ICIN0 IN TT€ HOUSEHOLD*, TOR AIL SUBJECTS*. 
EPIOCRMOIO/SMALL CELL*, ANO ADENOCARDNOMA/OTKR*; 
HISTOLOGIC TYPES 

ANO LOO 0005 FOR DIFFERENT CATEGORIES OF EXPOSURE* 



PRtsulb unto* iownplton I. Sre tat to drtrto 

• CWTJWJOU* LM - ALL ftAJCCTt 

lw - crinc^MOift «c mall cal 
lm . ADtwxAACDCfca *o rrm» am 
•lAAoeft - »i*-+ejjrr m CATtxorv uu. fcwjurra 

Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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TASLE Ml 13 

Aowjrn) tsrimiM. ooos ratios, 

AM) COMiKHCt LIMITS TOP. A 0<fTtRiNTiAl. Of OPOSURt Of 
ISO t IRSOH/TtAM SMOCINOIX T« HJU3WXD* 


GROUP 

tSTIMAti 

S7A#C4W) 

ERROR 

ODCS 

RATIO 

95* ta 

95* ua 

AU 

9UC73 

M77 

2253 

1.6661 

10006 

14200 

SELF 

mspcHXvn 

.3230 

.2764 

1.3624 

.6041 

13766 

9LRP0SATT 

.4724 

.3937 

1.9S93 

.9056 

<2391 

*\TR 

TTIBS 

.3753 

.3093 

1.4554 

.7938 

16685 

rore* 

mm 

.SI 57 

.3266 

1.4744 

.6831 

3.1764 


.<739 

3254 

13779 

. 779 

2*926 

rwn 

4M5 

3090 

13817 

6631 

2*966 

tPWrOOj 

smu au 

.8428 

.5006 

13230 

.6704 

6.1996 

Aooexjk. 

62* 

3168 

1.6676 

10000 

34886 
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than the estimate for epidermoid type (OR-2,32)# takes an a borderline 
significant value* 

3.2.2 iUSULTS WOER ASSiWTION 2. 

Table No M presents the results of analysing household 

exposure as a categorical variable when household exposure mis 

calculated under asswptian 2. Except for the first two estimates, 

all suggest an increased risk for lung cancer among the exposed. The 

plot of the estimates (rig No 17 ) also sent to suggest that the risk 

increases with increasing exposure. Will# none of the estimates is 

significant (see confidence limits in the table), the linear trend is 
2 

(tx G * 7.014, l df, going from the model with no parameters to the 
erode l with the regressor representing a linear trend for the 
categories) • Thus# in comparison with the estimates obtained under 
assuxptian 1, the present estimetes cnly differ in the non^ 
significance of the estiaete far the highest exposure. vben 

analyzed as a continuous variable (Table No 15 the estimate of effect 
(OR* 1.73 far 150 perean/years of exposure) is slightly loer thin the 
effect obtained wider assumption 1 (OR • 1.856). Hoover# their 

confidence intervals overlap to s considerable degree (954 CL: 1.218 - 
2.83 and 1.137 - 2.640. respectively). Signifleant effects here found 
for only two cf the subgrape analyzed# former wtckmn (CR - 1.770 # 

954 CL: 1.0009 - 3.132) and epidermoid histologic type (CW * 2.585# 
954 CL: 301 - 5.137). Inclusion of confounding variables in the model 
(Table No 16 ) results in non-signlfleant effects for these and the 
other siixjrapa# a* well as for the grrap that coprimes all subjects 



Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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TAiU Ml 

estimates, oops #atk»ai®*5X cwnotiei limits 

fOR EXPOSURE TO EIOTT CATEB3HES0F SMOTINO 
IN TK HOUSEHOLD® 


PERSEX/TRS 

t37IMAT£ 

STANDARD 

ERROR 

GOGS 

RATIO 

95*10. 

951 ua 

n 

-0956 

7669 

.4067 

.5386 

15332 

26-50 

-7604 

' .2410 

.7707 

.4606 

1.2361 

SI-73 

2664 

.2476 

1.3343 

.6210 

2.1666 

76-100 

.2451 

.2639 

1.2771 

.7326 

2.2290 

101 -123 

.1030 

.2972 

1.1065 

.6191 

1.9646 

136-130 

6191 

.4347 

1J573 

.7616 

45291 

131 - 173 

2093 

«I3 

12328 

.3090 

2.9C57 

m# 

6521 

4649 

23446 

.9064 

6 0646 


•Rouili Mr noumottan 2. Sat (art Ur **»'•» 


9T62TSC202 


imxumtD istimatw, coos mticb, 

AWOOWOCNCI LIMITS FOR A DlFTCWNTLAL OF OPQSUT£ OF 
150 PtWONmAW VWIW IN TT« MDLOOCU) # 


GROUP 

ESTIMATE 

STAMjARD 

ERROR 

0005 

RATIO 

95* U1 

95*“ua 

AU 

SUBJECTS 

.5492 

7146 

1.7316 

11371 

76376 

stir 

uspooon 

.5063 

7622 

1.6592 

.9924 

77739 

SUROSATl 

BtSPOCXNTS 

.6356 

5754 

1.8661 

9045 

1*410 

NTVER 

TOURS 

.5226 

.3192 

1.6664 

9021 

31526 

ram 

SHOOT 

.5712 

7910 

1.7704 

1.0006 

3.1316 

FOVU3 

5204 

3102 

16926 

.9161 

30906 

riAUS 

5754 

2940 

1.7776 

.9992 

3.1634 

CPttTOOf 

meat 

.9496 

.3504 

2.5646 

1.3006 

$.1366 

AOCMOCA. 

10TXRS 

.2602 

7775 

1.3234 

.7662 

77796 


fRaulb unfer essmirtlQi 2. tart for fctali 




































- 106 - 


- 105 - 


i 

w 

I 

w 



mmmm 




4-TG2TSC20?. 






2023512918 



-*0l 


* 401 * 




Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 




- 110 - 


-109- 


TABLE no. t6 


ADJUSTED HTirvSTtS, ODDS RATIOS, 

AM) WlOCNCf LIMITS TOR a OI?FtA£NTlAl C f OPOSlRi OF 
l50PlWOKmA«SnOKINOINTI«HDUXHaD 0 


BROW* 

LSTirvui 

standard 

ERROR 

ooos 

RATIO 

951 La 

951 (Xi 

Ml 

SJMCTS 

.5732 

.2252 

1.4624 

.9342 

27560 

sar 

(VSKXXVTT 

.2618 

.7753 

1.3256 

.7713 

27782 

9LRP08ATT 

(*3P<X*Nn 

.5510 

.3906 

1.7349 

.6065 

3.7304 

NMR 

9W5 

.4352 

.3256 

1.5422 

.8146 

2.9197 

rort» 

snau&s 

.3166 

7091 

1.3752 

.7503 

2.8204 

nnun 

3112 

7240 

13051 

.7240 

25730 

rwui 

-era 

3101 

15362 

EM 

23712 

owrocf 

SMALL cm 

.7696 


2.1590 

.8123 

57385 

ATOKA. 

VOTMRS 

.5691 

.3165 

1.7667 

.9500 

3.2855 


•Sasulb Mr Mirapnon 2. Set led kr ***** 


(OR - 1.45. 954 Out .934 - 2.258). 

3.3 EXP061FE TO SMOKING IN THE WORKPLACE. 

Nine categories of enoking in the workplace were created 
according to different levels of exposure. The values included within 
each category (except for the referent zero exposure) are shown in 
Table No 17 under the heeding PCR90N/YZXRS. The interpretation of such 
units has been explained in the previous chapter in the section thst 
describes the exposure variables 

Inspection of the estimates obtained shewed effects ranging from 

adds rmtioe as low as 0.4644 to adds ratios above the null value 

(1.187, 1.186, 1,166), tons of these is statistically significant 

(see ooltsms for confidence Units in the table). itoen these 

estimate* are plotted (fig. No 21 ) their distribution in the figure 

is scattered, thus suggesting no dose resp onse relationship, the 

absence of which was confirmed by the non significance of the effect 

for the variable representing a linear trend for the categories 

(estimate* -.000287, Held test* *.2839). Neither the eodel that 

assesses exposure as an ordinal categorical variable, nor the eodel 

that a ssesse s the linear trend for the categories, provides a better 

2 

fit to the data than the null model of no association (a 3 * 7.83, 6 

2 

df, and AG - .084, 1 df, respectively). This further denies evidence 
for an association between exposure to snrting in the tortoises and 
lung cancer. 

The assessment of exposure in the workplace as a ccntinuous 
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TA9LE Nn 19 

ADJUSTED tStimtW. 0008 HATKB. 

AMD CO#IOCNCE LIMITS TOR A DIFFERENTtAi. OF EXPOSLW OT 
150 FER30N/TEAR3 3M0U*© IN TK WOUCPl/a 


otoup 

EjliMATt 

STANDARD 

ERROR 

0DO& 

RATIO 

951 ICl 

9Sf UCL 

ALL 

SUBJECTS 

•0101 

.0106 

,9900 

.9797 

1.0107 

ffir 

oESPocotn 

.0109 

.0170 

1.0106 

.9779 

1.0446 

SmOMTT 

WVOOtMTS 

-.1447 

.1345 

.9653 

.6648 

1.1263 

*VTO 

ROOT 

-.0900 

.06716 

.9139 

.9012 

1.0175 

Form 

ROOT 

-.0081 

.0104 

.9919 

.9719 

1.0121 

FWAH 

-rwi 

.0857 

.9473 

*009 

1.1205 

runs 

*0094 

0105 

9906 

.9704 

10113 

WDOhOO 

9UL 3U 

-.0159 

.0272 

9847 

.9430 

1.0285 

WCCA. 

-.0115 

0120 

9886 

.9696 

1.0121 
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variable support* the findings described for the categorical exposure 
variable. The odds ratio associated with an exposure of 150 
person/years %ms 0.994, with lower (0.974) and upper (1.014) 95% 

confidence limits that include the null value (Table No. 18). 
Moreover; examination of the estimates for the different subgroups 
defined by the leeals of the stratifying variables further support the 
lack of evidence for an association (lower part of Table No 18 and 
Figures No 2W4).- Likewise, assesanent of the effect of exposure 
obtained froe ■□dels that include the confounding variables do not 
provide statistically significant estimates (Table No 19), 


3.4 EXPOSURE TO PASSIVE SMDF3NC IN 
SOCIAL CIRCUMSTANCE*. 

Eight categories co r responding to different levels of exposure 

to passive ■raking in social settings were capered to xero exposure 

through the fitting of a logistic aodsl. Such a Model provided a 

2 

better fit to the data than the model with no parameters ( A. G * 
26.41, 8 df). The estimates for the two lowest exposures corre spo nd 
to odds ratios of 1,818 and 1,064 (table No, 20), The suggestion of 
inoreaeed risk for ling canc er for these categories of ejgxvure, 
however, is not supported by the vide confidence limits that include 
the null value. The six remining esrlaetes of effect — all non 
significant — do take negative values; they also seem to indicate a 
strong linear trend In that direction. Figure No, 25 shows the points 
suggestive of such linear trend. A test provided the necessary 
statistical evidence (estimate • -.02263, t*ld» - 4.380). In 
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surrrm.ry, by fitting a logistic model to the data that includes 
exposure as a categorical variable, we found two thingsi first, that 
the resulting model fits the data better than a model with no 
parameters (even though each parameter In the first modal is not 
significantly different from zero), and second# that when categories 
are made to represent increasing d oses of expo su re, they show a linear 
trend opposite to that hypcxheaized# that is# a decre a se in risk with 
increasing exposure. 

The analysis of the index of social ei gxa sur e to passive voicing 
as a continuous variable does not change the picture (Table No, 21), 
Exposure to 20 units of the index of social exposure is acocnpannied 
by an odds ratio of 0.699 ( 951 Confidence limits* 0.5202 - .7850). 
The estimate* far the different levels of the stratifying variables 
are all close to the value cited above, with confidence limits equally 
exclusive of the null value, &ch of these are shorn in the lower 
part of Table No 21, and the lines representing the linear trends 
appear in Figures 25 through 28. 

Furthermore, the inclusion of confounding variables in the models 
fitted have very little ispect on the values of the point estimates 
(Table fto, 22). The similarity of adjusted and unadjusted estimates is 
also reflected in overlapping ocnfidence intervals. In two instances, 
however, the introduction of axifomling variables hed the effect of 
yielding non-significant estimates. Ffer surrogate respondents the 
confidence limits artxnd the odds ratio (0.957) include the null value 
(0.6424 - 1.426), in ths same wey as do th* ocnfidence limits for thn 


TAfltf Na20 

ESTIMATES, COOS RATIOS AMO 951 CONFIDENCE IIMITS 
FOR EXPOSURE TO £130 QAU30R1£5 OF PASSIVE SMCCIWJ 
IN SOCIAL SITUATIONS 
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estirete for eo;d 4 iroid histologic c>pw dues IOR * .7393# 9S» 

Confidence limits: 0.4603 - 1.1081, 


COTTER pa* 

. DISCUSSION 

U* hypothesis that ling canoar eey be etiologically aseociated 
with exposure to envirommtal rnT w ono mm km ha* only reovttly 
received attention frtn epidemiologists and other scientists. The 
possibility of such an association had been raised in the early 
1970's, but it was not until this decade that the first population 
studies addressing this issue **ra published. The scientific and, 
above all, ths political ratifications of the sii>ject iss u e d to dassnd 
quick answers. It is not surprising, than, that sea* of the first 
report* did not earn (ns studies specifically designed to evaluate* 
the purported association. They were the result of cleverly analyted 
information t)*t had been collected for other purpoees. These studi-s 
were very valuable in throwing scnv* light an the degree of the 
suspected association, but also they suffered from methodo logic 
drawbacks that cast sane doubt on the reliability of their results. 
Later studies have provided further and ears specific information. 
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HMver. th* crro’«* rotur* of tiw probl«i. «id> <*e 

iaqxri action of proror.e r —«r ch tools. hs*» prscludol tn» 

sstsblish—nt of deflnit* conclusions. As it is sbnost *l**y* Ve 
ease ^ epidanolojic rrororob, it is th* infcrsoUon frai nany 
different stuiies thst will provide the evidence nerosrory «iO»r to 
nject or to iccept the existence of the essocisticn. The (resent 
stuJy «s earned out to further essess the relrticnship between 
passive rocking and lung cancer, as well as to provide answers to sene 
of the sethodologicsl problems encountered by other authors. In chi* 
chapter 1 will present a discussion of the general aspects of the 
study that ray love had an effact on our results, such as s»g>le sire, 
opposition of our study pop u l ation (l.e. inclusion of both sexes, 
inclusion of fonmr eericere. etc.), approach to data collection, 
doles of statistical techniques, and so on. This will be followed 
by s ntre specific discussion of the results of each of our exposure 
variables, focusing on th* roy in which thess reailts caipare with 
other* previously reported. 

Ths pre s ent study is to data ths largest aver ccntetad on this 
sdsject. The b*>Ueation of this fact reflects on the ispeoved 
statistical power of our study over other studies with regard to their 
ability to detect differences in risk Imcroan the exposed and the 
urexooeed. »*n the estisete of effect is ejected to be tolerate or 
snail, as has been the rose as sugpsted by previous epidemiologic and 
laboratory studies, caisideratiro of saaple site takes on special 
isportanro. Cur estisetion of arople sire required to detect an effer. 
ot the order reported independently by Hirr/ama and Trichcpouloce 
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resulced in a figure of 450 casc-'oontrol pairs* given that a matched 
design wild be used. We *ere able to assenble 439 pairs that met the 
eligibility criteria fully. A ample of this sin provides « a close 
to 951 probability of correctly rejecting the null hypothesis (power 
calculation based on an odds ratio of 2.0 j prop orti on of exposed 
controls to spouse sicking* p, of 0.25; and si^vificanae level, *<, of 

It has been suggested that the estizvtes foend by Hirayama and 
Ttichopoulous are too high, in light of %*iat la known about Broke 
uptake by nan-smokers (the intake has been esti—tnd to be equivalent 
to the sicking of 0.1 to 1.0 ci^uette per day (651). It follows that 
the use of such estimates would overestiast* the power of any given 
sample size. An odds ratio of 1,3 is believed to reflect acre 
accurately the risk associated with the level of exposure attained by 
passive sicking (65). Wan we use the letter estimate to calculate 
the statistical power of our sample size* ths resulting figure is 
still higher than ths ccnventicrslly accepted 906. Furthermore, when 
in these calculations we change the value of the propor t ion of the 
exposed controls fro* 0.25 to 0.54 (the proportion of exceed controls 
actually observed in our study), our statistical power increases above 
90%. 

The difficulty in gathering a Large enough number of cases for 
study derive* fress the fact that moat lung cancer cases occur ameng 
sucker*. Even though the latter are probealy exposed to large amount* 
of environmental tobacco snoke a* a consequence of both their own 
smoking and their association with other smokers, tney are unsuited 
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for a study of the effects of passive smoking, since their own habits 
Msuld tend to mask any effect due to envi r onmen t al smoke. We 
recognized that the ideal group to be studied was a group of never 
muctmra. It becace evident, however, that tne population we were 
working with wild not yield enough never smoking cases in any 
practical period of tiss. Instead of reducing our staple sire at the 
expense of statistical power, it was decided to include ex-snakers in 
the study. The major pro sp ective studies (90-91) have shown that ti« 
risk of lung cancer among former voters can decrease, after 15 to 20 
years, to a point tdiare It resoitoles the risk of the never stokers. 

the avexege the ex-—okers included in our sample had quit 18 
years prior to their participation in the study. . Hi were aware, 
nonetheless, thst acme residual effect of pest sacking habits eight 
still ihw in our data and thus oenfotsid the effect due to passive 
smoking. 

We took three steps to ensure thst our conclusions would not be 
affected by the inclusion of foraer smokers. These are; 1) the design 
of the study established that cases and controls should be matched on 
the basis of sacking history, 2) separate estimates of effect were 
obtained for smokers and former smokers, end 3) we ccntroUed in the 
analysis for a variable tint represented the r»mfaer of cigarettes the 
ex-smokers used to snake per day. Our results provided evidence that 
the inclusion of forssr —oksr* **s not inappropiate. In no case did 
** find difference* in the estimate* of effect b etwe en never and 
foraer ackers thick ware statistically significant. Nevertheless, a 
residual effect due to past utoking hunts wes found. Fbcmer smokers 
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of l pack of cigarrettes/day showed a statistically significant odds 
ratio of 1.38. It should be emphasised that this effect tea 
cm trolled for in the analysis (as explained in number 3, above) and 
therefore is nor to be viewed as responsible for any effect fomd for 
pessive smoking. 

Hast researchers have restricted their studies on pessive asking 
exclusively to vosm, This is again related to the fact th%t it is 
easier to find non-—oking ling cancer esses among woman than among 
men. In this choice it is ispliad to a certain extent that results can 
then be extrapolated to man. That is, it is asm—rl that een are as 
susceptible to envi r onmental smoke as wu e n , although this is not as 
easily observed in a male population b e caus e am acquire ling cancer 
as * consequence of their own snaking. ttxile this proposition makes 
sense, we felt that it deserved to be evaluated. The finding of an 
association in males would strengthe n the evidence of tha carcinogenic 
effect of environme n tal —oka. Our study includes also the largest 
series of sole non-—taking lung cancer cases (28.51 of these are 
never —jhais and 71.51 are for—r —nk a r s). 

Our cases were drawn fro* all diagnostic and treatment facilities 
operating in the study area. F\irther cnecfcs for cases were per forced 
at the New York Stats Tutor Registry. Exnept for a few cases Oto may 
have left the area in order to get medical care in other regions, ve 
are confident of having detected all incident cases courting during 
the study period. Our response rate of 76% can be considered good for 
most conventional standards. we do net have detailed inforancicn on 
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the characteristics of tne individuals %oc refused to participate, but 
it is the impression of the field research assistants that the reasons 
for refusal were ncri of a medical nature — i.e. the case *ms too 
ill to participate « rathar tMn associated with any particular 
sociodemoqrapruc characteristics. 

Correct classification of the study subjects according to their 
snoking history is crucial in studies an passive sacking. Inclusion 
of current ackers would spuriously inareese the risk for the study 
disease . 4vei sticking status of the reported cases w«s asoertained 
as part of determining eligibility for participation in our study# 
only these reported in the medical records as former ankers# never 
ackers or of urtonown acking status were contacted by telephone to 
further confirm thair acking histories • In addition to this# the 
research assistant would at the time of the interview further question 
thes* subjects in this regard . the need to confirm the smoking 
history stated in medical r coords is best illustrated by Garfinkel 'a 
findings (30). In that study close to 40% of the wanen with lung 
cancer classified as non-ackers (or acking status not stated) on the 
hospital records# had been ackers at saw time. In our study no 
atcapt was rrede to confirm the acking history of those reported as 
ssoksrs# or even to establish contact with them. It seam less 
likely, hoover# tlmt a former or a never acker vuuld report 
rum/her seif as a currant acker# thus escaping inclusicn into the 
it’joy. 

The close scrutiny of our cases and cortrolt regarding their 
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ocking histories strongly indicates that misclassificaticn wes not a 
likely event. Previous studies have been questioned in this regard, 
the relatively high lwg cancer mortality among nan-sacking woeen as 
oexpared to awaking omen in Hiraymm s study (25), as well as the 
high mortality for other tobacco-related diseases # have suggests time 
soae making w an smy have repor ted t h em —Ives to belong to tlw rw 
smoking grag>. This would not be surprising in a traditional society 
mjch as Japan. The consequences of such sdscUasificeticn would be to 
overmstiamte the effect due to passive smoking. 

The Greek study (27) can also be criticised an the seme growls. 
The claim that more than 75% (40 out of 51) of log cover cases were 
diagnosed among n on a ck ing wan is inconsistent with tbs proportion 
reported in the literature. It is considered t*mt only about 10% of 
all lung cancer in woman co urts in nen s m oker s (t±m corresponding 
figure for mm is 2.0%). It is therefore likely that this study 
confounded the effect of passive sacking with the effect dua to direct 
cigarette smoking# at least to a oartain deg r e e . 

Before our study# only Garfinkel and cowarkers (30) had carried 
out an independent review of the histologic diagnoses of cases. in 
■cst other reports the authors had relied an the discharge diagnoses 
recorded in the patient's medical records. The degree to which those 
diagnose* ware based on eminatlai of pathology spscismna Is variml. 
In Trichcpculous* study only 351 had an histologic diagnosis (27). 
The corresponding figure for Aklba s study is 575 (32). Pelayo Correa 
reports 97% (29). Both Hirayasm s work an) Garfinkel s first study 
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using the Anarican Cancer Society data relied ejelusivsly an death I 

certificates (24-25). IS* i^ortanca of histologic diagnoses ia that ! 

it proviita* the watt accurate maasurmnent of disease status. I 

Inclusion of other canoera can bias the remilta either a*my fron or 

tcwds the null value, depending an vnether or not they are related 

to en^ung. The Utter ia the met likely situation since indue ion of 

other canoera would tend to be random. An additional advantage of 

obtaining the histologic diagnosis ia that it allows us to estimate . 

the effect for specific histologic types. This is of particular 

brpattanc* to uncover any specificity that **ild strenghten the 

evictence of a causal relationship, we were able to obtain alsoat a 

loot of histologic ocnfiraaticn, and given the exoellwt agreement 

between our reviewer and tha initial hospital diagnoses we are certain 

that miacUssificaticm of disease status did not pUy a role in our 

findings. 

Another area of ccnoem In studies of passive woking refers to 
the correc t class if ication of study subjects with regard to exposure. 

In the present study, as in all othars that have been published, the 1 

study subjects were classified based on the information on e^osure 

obtained through interview. It is icknowlerik^sd that this approach is 

less than iefeal. At the mermnt, however, it is the only feasible 

option. It has bean suggested (as an alternative to interview) that 

laboratory measurenents of cotinine in saliva or blood could be used 

to determine closure. These would solve the problem only partially, 

because such techniques are unfit to »reasure exposure that has cccured , 

tTTXjqhout a lifetime — a measurement that is neoesary when studying 


a diiet a se that probably occurs as ^ result of a prolonged exposure. 
Nevertheless, laboratory tecnniqims can be uaed to validate and refine 
questionnaires that inquire about exposure. 

The problma of recall pueed by the use of questicrviaires is 
magnified *mn tha study subjects t hma lves are not available to 
provide the nacesary infomUcn. In our stirJy we had to resort to 
the use of surrogate respondents in 33.0 % of our interviews. In 
order to mini sur e problems arising from this ap pr o a c h we matched cases 
and controls on type of interview conducted, and obtain*! separate 
«*tomstes of effect for self-respondents and surrogate respondents. 
The results, with only one exception (estimates of effect for 
nunber of years enoked by the spouse), did not differ or. account of 
the individual Uio tied provided the inf oration. Similarly, GarfixScel 
(30) —who only used 12% of direct interviews — did not fired 
significant differences among the different types of ixiforuers. 

Environmental tobacco mnoke has been for the past dec^Ws an 
ubiquituous pollutant to which everybody is believed to have been 
exposed in different degrees, whether knowingly or umnowingly. it 
has been mj^sssted* therefore, thet all studies passive voting 
suffer from wise lass if Ication of exposure since all claim to have 
identified individuals with rero exposure (that is, the irrii vidua is 
used as the nm-exposed referent groi*)). It ia impossible to atoertain 
the degree to which *jch e problem sey be preset in our data, as It 
*oild be impossible to determine whether or not such e problem — if 
present — affected cases and controls equally. In the ewt of 
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differential bu sc Unification In our stuiy, we would expect to find 
b ias either away from or towards the null value. If, on the other 
hard, ncndif ferential «iircUnification affected our results, the bias 
oculd crdy be an attenuation of the estimates of effect. Fbr such 
ccntiruously measured variables as the ones assessed in this study, 
the magnitude of this bias would depend on the erngnitude of the 
correlation be tw een tne true values far ejqxxure and the values of 
exposure as mnasured. 

Me did not obtain infoomtion an certain variables kroai to 
affect exposure. Uwfcilatiai, sire of zoom, pracbaity to the meeker 
and other conditions wider irfiich snaking takes place influence the 
actual dose received by the passive saoker. Mi acknowledge the 
difficulty in obtaining data in this regard, especially if information 
about a lifetime is been sought. Ms also beleived that asking for 
such extensive detail in a questionnaire might prevent our acquisition 
of more basic irioraetion, by distracting the interviewee from 
essentials. Haw these factors say have influenced our results can not 
finally be determined, 

kl l our controls cams from the files of the Mew York State 
Department of K?tor Vehicles. Ms have data to support that they are 
c-crper ah It to the cases In the most relevant characteristics. There 
is, however, one potential source of problems. Vhereaa act 
certain, by definition, that all controls were licensed drivers, ** do 
not know the cases' status with regard to driving. If driving status 
is sorehow related to the risk of I'Jig cancer either directly or, rruch 
rort likely, indirectly, our results might have been subject to bias. 


However, if any possible differences in driving status reflect only 
differences in aocioaaonexaic status, our controlling in the analysis 
by INXME should havt taken care of the problma. 

Of all the measures aimed to assess ex p osure to passive mucking, 
ease wuurmBnt of the spous e voicing habits has been the suet 
frequently used. This my acaoixit, at least partially, for tne fact 
that this is also the measure most often reported to show a positive 
association with ltsig cancer risk. Mp n g the different ways in which 
spouse seeking has been quantified, the mmber of cigarettes vnkad 
per day appears moat often in the literature. Number of packs a year 
smoked, total lumber of cigarettas smoked in a lifetime, number of 
years smoking, and nusber of cigarettes smoked at heme have also been 
used as a proxy for exposure to passive smoking. In the pre s ent study 
we have chosen three different measurements of exposure: 1) number of 
cigarettes snoked a day by the spous e , 2) number of years the spouse 
snxad, end 1) total nusber of Cigarettes smoked while married and 
living together. Me beiieiwa these three measurements ccnpcise 
infanretion on the two lost important dimensions of exposure, 
intensity and duration. Mditicnaly they also provide results easily 
carper able to those in other studies. 

Previous studies have shoei that non smoking woman serried to 
voters of 20 or more cigarettas a day exhibit a risk of developing 
\\w*j carreer that is approximately double the risk of those married to 
non-mrokers 125,27,301. The estimates obtained in those studies have 
been reported to be significant, and vtwi considered aleng with the 
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esrimates fee ocher levels cf erasure. have also n**n femi to thex* a 
dose-response relationship, «*iich further si^ports the case for a 
causal relationship. POr a acmewtut carparable level of exposure m 
were mable to detect any significant increase in lung cancer risk. 
Our point estimate of effect far those individuals married to mkers 
of 21-40 dgarettes/day **s an odds ratio of 0.906 (95% CL: .609- 
1,35), when expemure was analyied as a categorical variable, For 
higher levels of exposure we found risks above the null value, tut 
agejn ttmse filings were not statistically significant. The analysis 
of exposure data as a continuous variable was consistent with the 
above results: infeed the effect found far a differential of eiqxmure 
of 20 cigarettes per day wi barely above the null value (OR • 1.011), 
with cmficWnce limits that include such a figure. Nor there ms any 
evidence of a linear trend. 

This re p or t is not the only one that has been unable to confix® e 
statistical ly significant association b etween ramfaer of cigarettes 
voiced by tha spouse and lung cancer risks. Akiba, at. al.(32) 
reported an odds ratio of 1.31 (90% CLt 0.46-3.47) for those e xposed 
to spouse smoking of 20-40 cigarettee/day (reported as 140-279 
cigarettes/week). FOr a similar level of exposure, Da lager et- el. 
(33) found an odds ratio of 1.5 (95% CU 0.6-2.7). These Utter 
estimates, although nest significant, are within the rarg* of the 
suspected magnitude of effect, A cloeer figure to our remits, 
however, was reported by Garfinks 1 in his analysis of the African 
Cancer Society Study data (24). FOr ejgxmure to spouse snaking of 
20 or more cigarettes /day he fomd an odds ratio of 1.10. Similarly 
his results were not significant. 


Our results regarding this* variable cannot be accounted for by 
the inclusion of farmer aeaken since arty effect due to this 
circumstance would act in the opposite direction, that is, would 
inflate the risk attributable to ei^oeure. Nor can it be explained by 
the use of surrogate interviews either, since no si<pitfLeant 
differences were found he men tha estimete* toe the latter and the 
estimates for aelf-rempmfenta. Tha effect gould not have been diluted 
by the inclusion of males, einoe they seem to show a similar r esponse 
to that of women. Finally, unequal distribution in cases and c o ntro ls 
regarding ocnfomling variables c an no t be responsible for the 
findings, as su gg e s ted by the sdnor change the estimates undergo Uen 
those variables are included in tha analysis. 

Me did not find an effect dependant an the duration of exp osu re 
to passive smoking as measured by the nuaber of years the spouse 
groke d vtfdle married end living together. Two other studies had 
evaluated the effect attributable to this measure of exposure. 
Delager et. el. (33) reported nai significant increases In risk due to 
spouse smoking of 1-20 years (OR • 1.73, 95% CL: .52-5.42), 21-30 
yean (OR * 1.76. 95% at ,60-5.10), end >30 years (OR • 1,24, 95% 

CL: .42-3.53). T hes e figures did not show evidence of a linear trend. 
Akiba, et. el. (32) reported odds ratios of 2.1 (90% CL: 1.0 - 4.3) 
for theme married to stokers of 1-19 years, of 1.5 (90% CL: 0.6 - 2.7) 
for theme exposed during 20-39 years, and an odds ratio of 1,3 (90% 

CL: 0.7 - 2.5) for those exposed to 40 or more yean. These non 
significant effects did not show evidence of a linear trend. 
Garfinkel, at. a] incorporated a different measure of duration of 









- 142 - 


expasure. They estimated *he tirect usociitxd with exposure due to 
husband's Broking in the last 5 and tne last 25 years. These measure* 
of exposure were analysed for different age groups* hiotologic types* 
type of respondent* and sodoecomie status. Oily one of 30 
estimates obtained showed statistical significance (CR - 2.56 for 
ne u te rs of the lower middle class exposed to spouse mucking in tne 
last 5 years). 

The evaluation of our third wmirment of spouse smoking — 
total ntnter of cigarettes m e ted during Berried life. — does not 
■ipport an aeanriatlai with ling cancer risk* The estinte associated 
with a differential of exposure of 200*000 cigarettes ms found to be 
1.010 (954 CL: 0.877 - 1.18*. Ttirhopiuloui st. al. (27) used the 
same eatsurvant to a ss es s passive snaking. Their analysis* however* 
resulted in estimstes that are relatively high (a three-fold increase 
in risk for exposure to 300*000 * 400*000 cigarettes)* and which also 
she** evidence of a linear trend. Their findings persisted after 
rontrolling for sane isportant variables. In our study the inclusion 
of oonfawding variables did not produce any changes that would 
reverse our conclusion of a non significant association. 

In the paragraphs aba/e m have called attention to the fact that 
factors related to the design of tha study* or to the presence of 
confounding variables* could not explain the differences between our 
results end those showing a oasitive association with spouse smoking. 
Other ciraarstanoes, however* say have affected our results. Sane of 
these are presented as follows. 
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Critics of the first two epidsaaologic studies on passive Broking 
raised the concern that the results carried out in two foreign 
Gauntries (i.e. Japan and C r ea o a) might not apply to the U.S. 
population. Exposure to spouse snaking* it mi suggested* would not 
be as good a proxy measure far OMrall ejgxmure to mroke in this 
country as it would be in theme more traditional societies. In 
those societies spouse smoking it is beleivmd not only 

correlates well with overall exposure* but actually oesprisas a large 
proportion of it. A r e cent study in thm U.S. suggests a different 
picture for this axxitry . friedmen et. el. (92) have fond that 
determining an individuals exposure on the basis of ths s po us e mcking 
habits may lead to gross errors. For lnstanot* they reported that 474 
of weman and 394 of men married to smokers reported zero hours of 
exposure at have. Conversely* 40.54 of women and 49.24 of men married 
to non-smokers reported seme exposure to the woke of other perns. 
The degree in which a similar problem may apply to our data, or tht 
way in which (if present) it mey have affected our cases and controls 
differently* cannot be ascertained through ths available information. 
Thus, such a possibility rssains a potential source of error. 

Different life ecnlitlons in ths U.S. may also make the use of 
spouse snaking a bad proxy for exp osure to passive snaking. For 
instance, the average Japanese beam is auch amiler than the American 
hare. Two indicators of brume sirs used by the taited tmtiens 
Illustrates this (93) : U The average size* represented ty the mean 
ruber of persons per household* is 3.2 in Japen* whereas in the U.S. 
is 2.7, and 2) the percentage of housing wits with one rocn only u 
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Si in Japan arri 1 .ol in this country. As mentioned in another section 
of this report, room sise, together with a closely related variable 
— i,e, proxiaicy to the awotor — greatly influence the exposure 
dose actually received by the passive Broker, 

It eight well be ar^jed that, since seas recent American studies 
have supported the findings of Hirayase and Thrichqpouloue, objectuxis 
such aa those raised above have already been discounted. It should be 
esphesixed, however, that <xily the study by Garflnteel et. al. has 
shown significant findings in the context of rsaaarrh without sejor 
aethodo logical problems. An additional study (Pelayo Correa, et. al) 
preewited questionable results, particularly due to the nail meter 
of mdrjects studied. Furthermore the scat rece n t paper published in 
this ocxntry was triable to uncover any statistically significant 
association (Dalager, et. al.). 

The effect due to spouse awaking in our study subjects nay be so 
anall as to be undetectable under the pi se e m conditions of study. 
Such effect, hcvever, eight well become detectable if exposure from 
different sources were to aceumilat*. The feet that we found an effect 
due to mqaosure in the housenold — which includes the spouse's 
smoking— strongly suggests this possibility. Sardlers findings 
further support it (37). He fotnd an i n er te e in risk with the 
increasing number of household .wnie rw trto awaked, inchading the 
spouse. Intuition, together with these results, would seem to suggest 
that the moat appreciate way to evaluate the effect of passive setting 
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voild be through the use of a cuwulative index of exposure. Altlwjh 
in thecay this is desirable, the mdupnama of collecting the 
inforoaticn eay proscribe It. People's perception of the nking that 
goes on azmsid thee aay ary fro* one circumstance to anther, 
viareas people say be able to provide note or less detailed and 
accurate information <xi the awaking of the spouse or other mashers of 
the family, they might not be aa precise Uan it a i ai to tJw anting 
of others or to the Broking that ocurrs in public places. Ccatuning 
such information in a single index could result in the mixing of 
-good* quality information with sune "bed* quality infonmtuxi, thus 
diminishing the probahiUtles of findix^ good mtSamtan of the 
effect. 

lastly, an explanation for our negative findings eay oe 
attributable to the fact that Broking by the spouse is an exposure 
that is irfcroduoad late In life and mey not be prolonged enou^i to 
ixoduce an effect in and of Itself, Such exposure, however, could 
twat important in the presenas of s previous exposure history (i.e, 
perentsl Backing) or, as explained about, in con junction with e xposur e 
(its other souroes. 

Vie fomd an increase in risk far lung canoer for those exposed to 
the Broke of others at hare. The odds ratio associated with 150 
persorv'year* of exposure *es estimated to be 1.86 051 CL* 1,22 - 
2.83), Only a few previous studies have included a muurewc of 
ejqsosure at ham* as a risk factor to be evaluated, in such studies, 
hoever, the iwaairawent of <uqxaeure has been rudimaitary, usually 
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expressed 11 i diooCiony lyw/no exp cm ire 1. w# believe our 
tmasurment to be tore complete given that it canexrUes a proxy for 
intensity of the exposure (nutter of moken in the household), as 
well u for its (tatign (rwter of years of cohabitation with 
mrtmrsl. It can also be regard as a cuopcehenaive smamire, since 
it includes all housetold —tears for the subject*' residence history 
(tie latter oxpajxling for the most pert of their eAilt lives). The 
collection of such extensive infocsntiai, hes-ever, wa not witheut its 
problem, as evidenced by the ocurrence of earn missing values, m 
have explained t!» %my« in which we approached mich problem (ry 
imputation of anting values under two different as*e**icra) and feel 
cmfident tlet our results have not been substantially affected by it. 

Tie following are the results fnsa other studies assessing the 
role of exposure to passive snaking at ham, 

Garfinkel et. al (30) classified the exposure to amok# at haw 
according to how repant ms the exposure, for those sensed at h®* in 
the last five years (yes/no ei gxa eure ) an odds ratio *m* fomd for 
lung cancer of 1.22 (954 <Xt 0,92 * 1,62). An even leuer estimate ms 
reported for exposure in the last 25 years (CR • 1*15, 95% CL i 0.89- 
1.49), Ttmse results were not statistically significant, as rfoe by 
ths ccnfutense intervals, A sore refined measurement of ejqjasure at 
here was also assessed by Garfirwel, but it wms Una ted to speuse 
mt*ing. A significant linear association was found for exposure to 
the spouse stoking at hem (no association m« found far the ecsir? 
that occurs outside the how). Sandler et. si. (37) reported an 
elevated risk for thoee upoead st hone. The odds ratios associated 
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with 1, 2. and 3 or sere making household mm fea rs were 1.5, 2.3 and 

\ 2.8, respectively, Even though oily the last figure ims In itself 
statistically, si^iif leant, the three figures toghether follow a 
statistically significant linear trend, Rabat and Vender (34 ) found 
no association be tw ee n exposure at hem (yes/no exposure) and risk for 
lung ccncer. Their estimates, however, are based an a study that 
included only 25 lung esnaer patients. 

In addition to the omri! 1 effect due to household exposure found 
in our data, there is one other finding that deserves special 
consideration. The effect of pessive msoking in the household «*s 
found to be significantly larger for epidataoid/saell cell histologic 
type then for adenocmrclnana/other cells histologic type (inedjiaroed 
odds ratios of 2.83 and 1.42, resp e ct ively). Controlling for 
confomling variables resulted in set last ee, that although not 
significant, tmre nonetheless consistent with the above findings 
(adjusted OR • 2,32, and l.M, respectively). As explained in the 
paragraphs above, only e few studies have classified their cases in 
regard to histologic diagnosis, and even fewer have included s Urge 
enough meter of * cases of each histologic type as to be able to 
examine specific associations. The notion that passive making «ey 
be more strongly associated with epidermoid tuners, therefore, cores 
iwinly from studies on tne effects of direct mokmg. Although same 
of these studies have determined that ail histologic types are related 
to making (see Chapter l: "Stoking and Histologic Type of Lung 
Cancer"), most of trmti seem to agree that the strongest relationship 
is observed !or epidereoid md small cell tutors. The suggestion that 
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lucti findings hold u well for passive snaking provides ti^port to the 
hypothesis that envirtxwental sroke ects in a similar way to 
mainstresn moke and that stresses that the only differences between 
the cm) types of exposures are quantitative. The one other study that 
found a statistically significant higher risk for epidermoid type we* 
that of Garfinkel's at, el, (30). They reported an odds ratio of 5.0 
(951 CL: 1.43 - 20.IB) associated with the husband's smoking at hone. 
Another study reported similar result, although non significant, 
pelagar et. al.(33l reported an adjusted odds ratio of 2.88 (951 CLi 
0.91-9.10) for epidermaid/mnal 1 cell carcinoma, and an odds ratio of 
1.02 (954 CL: .33-3.16) for adsnocarcinoea. 

The importance of passive smoking in the household eust be put 
into pe r spec t ive with regard to the anasit of exposure necessary to 
observe an effect of the eegnitude described. We have presented the 
estimates of effects associated with an exposure of 150 parsen/years. 
This is equivalent to having lived over a period of 30 years with fiva 
ssokers, or with approximately 4 wooers for 37 years. It should be 
eophasised that such level of e x pos u re is rather high end may be 
uiojiiuji in the general population. In our study group, for instance, 
cnly 7.54 of the cases and 4.3% of the aontrols attained that or 
higher levels of eiposure. I n deed, lower levels of expoeur* are such 
sore carmen . Fhr exmrplt, 251 of the cases end 20.5% of the control* 
reported exposures betwe en 50 and 75- peracn/years (equivalent to 
having lived 23 years with 2 or 3 mckars). Such levels of exposure, 
hoover, carry risks that are more modest (OR for 50 persen/years ■ 
1.23, for 75 person year* ■ 1.36). 


Ttw exposure to passive moking thet occurs in the workplace has 
been thought to be extensive enough to deserve consideration as a 
potaitial risk factor far lung esnoer. Laboratory data haul shown that 
the urinary ootinine levels of non m aoktrs working where smokers are 
pr ese nt ere significantly higher than thoee of nen-arakars working 
with nex i -anok e rs (56), The epidemiologic evidence has not been yet 
reported. Orfinkel found odds ratios of 0.88 (931 CL: 0.66-1.18) wxj 
0.93 (95% CL: 0.73 - 1.18) for moke exposure et wra* in tlm last 3 

and 25 years, respectively (yea/no e x po s ure classification). Rabat 
and Wyrrier fexeri a barely statistical ly ai^itf leant effect due to 
exposure et work (yes/no exposure) for males, but not far femles. In 
their study 18 of 25 cases reported to have bean exposed to cigarette 
sroka at conparad to 11 of 25 controls (CR • 3.27). In our study 
the risk a a a nrri atari with exposure in the workplmx was statistically 
indistinguishable from the mill value (OR • .9740, 95% CL: 0.974 - 

l.OMj for 150 person/years of exposure). We also feuri that exposure 
in the workplace may not be as extensive as beleived. Nearly a third 
of our cases and aontrols r ep o r t ed no exposure et all in the 
workplace, and almost 50% reported ex posures of less than 25 person/ 
years. This distribution results in e mil meter of highly 
individuals in which the effect, although sore likely to develop, 
wxild also be more difficult to detect, finally, eceunjlaticxi of 
exposure In the household and exposure In the workplace in a single 
measurmmnt of exposure (both were measured in the som units) 
provided non significant results. We believed, as mentioned earlier 
in this chapter, that this is Che result of oesfeining two maasursnentJ 
with two different degrees ot sensitivity, wiwtraas rroking by ^ntxri 
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of the family my be closely correlated with the do** received by the 
passive sicker, the correlation between co-warkers* recking and the 
dose received by the passive srokar may not be as close. 

No other study before ours bed included the ass e a gra nt of 
ex po su re to passive asking in social circuretanoss. Me lack, 
therefore, any point of reference by which to ctrpere cxir unexpected 
results. We fouid a decrease in risk for lung caicer with increased 
exposure to an index c r—te d to reflect social passive seeking (OR - 
0.639, 951 CL; 0.520 - 0.785). Given all the following — 11 the 

previous reports that have shown an association beta wen exposure to 
passive sacking and lung cancer, 2) our own results that sipoort such 
relationship (at least for one of the exposure variables), 3) the 

studies that have astahlishad tha association bet wee n active snaking 
mxt the diasease, and 4) the laboratory data that has cmfirmed the 
carcinogenic properties of rch a rm aokm — tha possibility of a 
contradictory effect of passive waking on lung cancer risks seems 
unfounded. 

In searching for an emanation of this result, we mat consider 
two possibilities: l) that tha association found reflects a true 
relationship, ind 2) that tha results are product of data artifacts. A 
third possibility, the* role of chance, has largely been discounted 
through the application of tests for %4iich the statistical 
significance has been set at 0.05 (i.e. results such as the ones 
observed ray have occjrad as a consequence of chance cnly in 5 out of 
100 •trial;*). 


If we assure first tlmt the relationship found betveen social 
exposure tc passive recking (as measured) and lung cancer is true, wm 
well wight vender what could have caused lung cancer patireits to have 
bem exposed to lea* social passive recking than *«re the "healthy’ 
ixJiLru ls. Any response alone those lines wild be merely speculative; 
but the following is one that has occurred to us. Suppose that the 
cases have indeed developed the d 1 sets* as a emsequme* of exposure 
co passive smoking. According to our results, the ''causal* exposure 
would be trw arm derived fit* renking in the haaehold; that is, fnrei 
tht cxvly exposure for which we found significant results. It could 
then be argued that the exp osure which occurs in the hare cannot be 
avoided (or carrot be easily avoided), whereas exposure in social 
circumstances is soretMng over which the individjal has a certain 
degree of control. If those are to develop lung cancer develop 
early respiratory tyspeore (as is suggested by the fact that lux; 
cancer is often proceeded by a poor respiratory function (67)), they 
may choose to avoid eiposure to reoke in social cLrcuretanoe*, but 
find it harder to do so et hose. Thus, expoeure in the household 
would continue to permit the dise a se gen e ration process to be 
completed, while at the same time expoeure fro* other sewroes would be 
diminished. Similarly, it could be p re pr—rt that, in addition to 
passive recking in the household, there is an as yet unidentified risk 
factor responsible for a c on sider able proportion ef the cases. 
Increasing exposure to such a risk factor among the cases, horever, 
also have to be associated with a decreasing exposure to social 
passive Woking, In this uey the reverse association observed i xtw an 
social passive sinking and lung cancer would be real, txjt by no mans 
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Mould be causal, 

A second possibility we have considered is that our results 
regarding social exposure are artilactual, tftat is most likely 
responsible far this is the use of an artificial index of eqxxnire net 
previously validated through proper sethodolaglc studies. See* 
factors which ssy have affected the quality of the information 
collected through wuch sechaniems as follows. First of all, the 
period of time covered by the questionnaire lease is very lsnqthy. 
Eliciting good information an day- to -day events in the pest requires a 
cmaiderable effort of recollection. Particularly for the first years 
of Life, a considerable recollection of the parent's or the family's 
social life, which are the min vehicle of expoeure to envizoranantai 
mokm, is required. 

Secondly, the information as it was collected did not make any 
attempt to measure intensity of oqoeure, nor did it establish the 
relative ixportanoe of S-qo m u e during ana activity as oppo s e d to 
another. There is a reel question, for instance, if visiting friends 
or relati>*s smoke conveys the aaae degree of ea^osure as would be 
incurred by going to bars and reataursnta. Thus, eagnaur* for all 
activities wes lighted equally. 

Thirdly, the specific social activities spacified to the 
interviewee in order to elicit a response — that if, those 
present a ti vs activities known to be eonfciclue to exposure — were 
veiv limited (see Appendix A, page U3), Fdr manv study subject* toe 


exposure might originate froa very differat sorts of social 
circjsetarces than ttae e^Udtly questioned. The failure 

specifically to ration those activities may conceivably have 
produced sane undereporting. 

Fourth, tlw use of two different units of tune to meamire 
frequency of exposure may also have confused the respondents. The 
less frequent exposures had to be reported according to the number of 
tises a month the expoeure occured, ttoraas the most frequent 
exposures had to be tqxaf d on a per/wMk basis. 

Finally comprehension of tna inforsmtion being requestad may have 
bem impaired by tte aceplax nature of the question. Each inquiry 
dema nd ed responses which simultaneously synthetised information an 
three different ejects of exposure (type of so ci al activity, age of 
ex poeure, aid frequency of expotai r e)> Such questions, placed almost 
at the end of a one toir interview, may have been answered without the 
ccncentxation necessary to provide altogether adequate responses. 

we have not mention in the above list the use of surrogate 
respondents as a poasible source of data artifact*. Tha reason is that 
we do not have any evidence to support that tha estimates obtained for 
self-respondents are any different from thcee of minogat* respondent* 
(This it a situation that is also true for all of our exposure 
variables, with erm exception: tha number of years mfckad by the 
spouse). But given the ct re o n concern on chst matter, felt that it 
should be made explicit. 
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Imperfections of the uaca oollactixn tool* alcne, hwcvjr, way 
not be sufficient to opUdn our results. It is tbe way in which sucn 
imperfections affected the response of cases vis-a-vis tne response of 
controls tnar. may provide addi tlaral urderstandi^g, Again, ra can 
cnly speculate on this natter. Our results suggest that the cases 
ray have undereport ad their axsosjra to social passive Woking. Such 
a problem is often mentions*! in relation to studies in which the 
suspected exposure is socially undesirable, as is tho case with drug 
or aioonol use. In the present instance, horaver, there is no such 
sta era taxation attached to exposure. It is, after all, the snaking of 
otters, and not the patient's own risk factor that is being 
imp lies ted. Nevertheless, patients for whatever reason may have felt 
the need to minimise their eposure to anything that potentially they 
might have been able to avoid. (Ovureporting of ug»oaure by controls 
ray also, in theory, teve produced the results observed. In practice, 
however, there is no corbelling raason to beleive that controls wxild 
benefit from such behaviour. As a consequence we have discounted 
reporting as a possibility). 

throughout this docunerrt we have presented a sunrary of the 
inforrretion currently available on the relationship between lung 
cancer and passive Broking. In the first part we havj reviewed the 
major epidemiologic studies on the surject, as well ;s some reliant 
laborotcry data. The rajor portion of this document, however, nas 
teen devoted to the description of tne methodology and the results of 
this, largest epidemiologic study so for ccrdjcted to •xcrxne the 
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ifoK^nnUaw) aaaocietjw. Both tho strengths and waaknasaes of thw 
rtuiy have been lnUcatad: hut whan these are into a balance, w, 
beleive to have gather*! one of tha beet data sets to judge tha 
extans, of the purported reiationehip. 

Ill were unable to ccnf in* an avanriatlon with tha wot ccanmly 
uaed Measure of e s y i ja ur e iapouae Woking), but we did find an effect 
dua to exposure to passive erakinq in tha hoie.hn ld. Uieae retulto, 
although only in partial a gi a— rnt with thoaa of other stuiios, are 
ccnsistertt with the existence of a wall to eoderata eff«ct of passive 
sacking «*> lunq cancer riaka. He did not find an effect dua to 
exposure to passive Backing in tha wo rk p l a n s. Ha ford, Ilswuit. a 
decr e ased risk in lure; cancer with increasing exposure to passive 
scfcing in social dreuwatanoee, Posslbl. reasons for such finding* 
have been rtltniaeart above. 

Our findings suggest that the previews etudiea ray have 
ewereetiaatad tha affact attributabla to passive **ing. Such a 
possibility has bean proposed by those O® contend that a typical 
•xpomur* to petssive sicking U only equiralent to racking actively 
Iras than » cigarette per dsy (which in itralf convey* risk* that 
lorar than tha two-fold increase proposed for passive making). 
rtrehodologic problem that ray have led to auch owratimation of tha 
affact have been pointed out in Chapter l, as rail as in thi* cfapter. 

As is rail kK*n to epidmiolegists, tha results of one study — 
or even a few studies— are selcta* sufficient to ansrar *1! guastiona 
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rrardir.g the rel anons-iip b?t-een a putative risk factor and a 
disease. We beleive tne present study has contributed to i tetter 
understanding of the lung cancer risk involved in the exposure to 
passive smoking. Nevertheless. we tiunk we are still far fron 
knowing all the details necessary to establish a final judkjn«nt. 
Future studies will be necessary to take that step. 
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Rabat, G.C., "Epidemiologic Studies of the Relationship Between 
Passive Smoking and hung Cancer," Toxicology Forum. 1990 Annual 
Winter Meeting (transcript): 187-199, 1990. 

This multicenter case-control study currently in progress 
in the United States (90 cases and 247 controls recruited to date) 
intends to investigate "tobacco-related diseases." All cases were 
histologically confirmed; controls were hospitalized persons, 
matched to cases by age, sex, race, hospital and date of interview. 
Apparently no proxy respondents were used. Questions concerned 
ETS "exposure" in utero . during childhood, during adulthood 1 , at 
the workplace, in transportation and in social settings. The 
potential confounders of demography, occupation, alcohol 
consumption, medical history, diet, and "other factors" were 
included. 


For ETS exposure during adulthood in the home, an RR of 
1.20 (95% Cl 0.54-2.68) was reported for males; for females, the 
reported RR was 0.90 (95% Cl 0.46-1.76). For workplace exposure, 
RRs of 0.98 (95% Cl 0.46-2.10) and 1.00 (95% Cl 0.49-2.06) were 
reported for males and females, respectively. The RRs for childhood 
exposure varied substantially between the sexes: 0.73 (95% Cl 
0.34-1.59) for males and 1.68 (95% Cl 0.86-3.27) for females. 
None of the reported RRs was statistically significant. 
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DR. KABAT: Think you. 

The problem of passive smoking and lung cancer has provoked a good deal of debate both 
on a scientific and od a public policy level Do the studies that purport to show an association' of 
exposure to environmental tobacco smoke (ETS) and lung cancer occurring in lifetime nonsmokers 
provide adequate evidence to resolve the issue? As Nancy Haley has just shown, she and her 
colleagues are very good at measuring recent exposure to ETS using cotinine measured in saliva, 
serum, and urine. Unfortunately, these biomarkers are not helpful for assessing exposure over the 
several decades relevant to the induction of lung cancer. Given the lack of a biomarker for long¬ 
term exposure to ETS, epidemiologic studies have had to rely on self-reports or proxy-reports of 
ETS exposure. 

I propose to raise what I consider to be some of the key aspects of the roughly 15 
epidemiologic studies of the issue of ETS and lung cancer and to point out certain areas that require 
further study. I will ‘■riefly refer to our own study which is still in progress at the American Health 
Foundation. Finally, i will suggest a possible direction for further study of this issue. 

EPIDEMIOLOGIC 

Table 1 lists studies examining the lung cancer risk of non-smoking wives of smoking 
husbands compared to the non-smoking wives of non-smoking husbands. One notes that the 
greatest magnitude of the overall relative risk (RR) is 2.1. After the Tricbopoulos and Conea 
studies, the highest RR is 1.65 (Lam et al). The national Research Council’s committee on passive 
smoking carried our a meta-analysis of the existing studies in 1986 and came up with an overall RR 
of 1.34 (95% confidence interval: 1.18-1.53) (1). 

In four out of the fifteen studies listed; the overall RR is statistically significant. When 
one examines the data by level of exposure, i.e., number of cigarettes per day smoked by the 
husband stratified into two or more levels, 8 of the 15 studies show evidence of a dose-response 
relationship. 

HISTOLOGY 

When we look at the effect of ETS exposure by histologic type, we see an interesting 
discrepancy (Table 2). Dalager et al. (2) and Pershagen et al. (3) show roughly comparably elevated 
odds ratios (OR) for squamous cell and small cell carcinomas combines, but not for 
adenocarcinoma. In contrast, I ct al. (4) obtained a significant effect for adenocarinoma but not 
for squamous cell carcinoma. 

The results of Hirayama’s study (5) presumably agree on this point with those of Lam et 
aL, since the majority of his lung cancer cases were apparently adenocarcinoma. Tricbopoulos ct al. 
results (6) presumably weigh in on the tide of Dalager et al. and Pershagen et al., since 
Tricbopoulos excluded adenocarinomt and terminal bronchial carcinoma from their series. 

Since adenocarinoma occurs more commonly in never smokers than in smokers and 
generally more commonly in women than in men (7), one would expect that if ETS exposure is an 
appreciable risk factor for lung cancer, it is associated with adenocarcinoma, as well as possibly with 
other types. The inconsistency in the results to date regarding histology indicates that this is one 
area that merits further study. 
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ASSESSMENT OF DISEASE STATUS 


MiscksiiCcjtioD od disease itatuj occurs when diagnoses other than primary carcinoma of 
lie lung arc included in the case series or wheD a primary cancer of the lung is included among the I 

controls due to its having gone undetected. Garfiakel et al reported that of 283 women listed as 
having lung cancer in hospital records but with no mention of their having smoked, 36 (12:7%) 
fumed out to have diagnoses other than lung cancer when the histology was reviewed by one of the 
authors (8)1 

In studies in which histologic verification of lung cancer is a criterion for inclusion in the ] 

study, misdassificatioD should be minimal. However, some of the studies listed in Table 1 were 
lacking thus for all cases. 

It should also be mentioned that even when lung cancer is histologically verified; it is 
possible that some cases judged to be primary cancer of the lung are actually secondary to a cancer 
of another site that has gone undetected 

ASSESSMENT OF EXPOSURE STATUS 

This is a greater problem than assessment of disease status, and for some investigators it 
is the key problem of epidemiologic studies of ETS and lung cancer (9,10). 

Misdassification of exposure status can occur in a number of ways. First, subjccis who 
have smoked for some period of their life can be erroneously included in a study of never smokers 
Second, subjects may under-report (minimize) or over-report (inflate) their ETS exposure, or this 
may be done by proxies. A third type of misdassification can occur when some indirect measure 
(such as whether the subject is married to a smoker or bow much the spouse smokes) is used as an 
indicator of ETS exposure. Tie effect of misdassification on the estimate of the RR depends on 
whether the misdassification is random or differential (that is systematic). Random misdassification 
will bias the estimate of the RR toward the null, thus making an effect, if there is one, more difficult 
to detect. If misdassification on exposure differs between cases and controls, the estimate of the RR 
can be biased either upwards or downwards depending on the direction of the bias (II) 

Miscl&ssification of active smokers as never smokers . 

Garfinkel and co-workers found that among lung cancer cases identified as *nonsmokers* 
or lacking any mention of smoking in the hospital record, 40% were revealed to have smoked upon 
reinterview (8). Although a detailed personal interview yields more accurate smoking histories than 
reliance on hospital charts, it is still likely that, even when subjects are directly interviewed and more 
so when various proxies are used, some misdassification of smokers as nonsmokers occurs 

Lee has argued that random misdassification of smokers as non-smokers coupled with a 
tendency of smokers to marry smokers could account for the observed association of a spouse's 
smoking and increased lung cancer risk b non-smoking spouses (9). Assuming a 5% 
misdassification of smoking subjects, a RR of 20 for active smoking, no true effect of passive 
smoking, and a between-spouse smoking concordance of 3 45, Lee demonstrates the effects of such a 
bias. These indude an apparent effect of passive smoking (RR « 1.75) and the creation of a large 
proportion of true smokers among the self-reported non-smokers with lung cancer. 
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Misclassificarion of self-reported ETS exposure. 


A study by Pron et al. (12) suggests that misdassification of self-reported ETS exposure 
may be extensive. They examined the reliability of responses in 117 control subjects who bad 
participated in a study of passive smoking and wbo were reinterviewed on average six months later. 
Responses to an initial question about exposure to ETS (yes/no) were more reliable for exposure at 
borne than at work (Table 3). Reproducibility of questions concerning exposure to a spouse’s smoke 
(yes/no) was high for both sexes, with the reliability being generally lower for other family members 
Quantitative measures of ETS exposure, Le., number and duration of exposures, were generally less 
reliable than qualitative (or dichotomous) measures. In general, non-smokers gave more reliable 
information on all parameters of ETS exposure than smokers. 

Unfortunately the study by Pron et al, did not examine the reliability of responses among 
cases as well as among controls. In case-control studies particularly one must be concerned that the 
case’s reporting of exposure may be influenced by his diagnosis. In a study of lung cancer occurring 
in non-smokers, this could take the form of cases probing past exposures more intensively than 
controls and over-reporting exposures to ETS, since some cases may feel compelled to find an 
explanation for their disease. On the other hand, it is also possible that cases might minimize their 
exposures out of an unwillingness to blame a spouse. 

Misclassificarion due to use the spouse's smoking habits. 

Using the presence of a smoking spouse as an indicator of ETS exposure can lead to 
serious misdassification of exposure. Based on a survey of nearly 38,000 never- and ex-smokers, 
Friedman et ah (13) reported that the sensitivity and specificity of using the presence of a smoking 
spouse as a predictor of actual ETS exposure were quire poor. Thirty-nine percent of men and 47% 
of women married to smokers reported zero hours of exposure at home. Conversely, 499c of men 
and 41% of women married to non-smokers reported some ETS exposure. 

CONFOUNDING 

Confounding is another major problem area for the evaluation of epidemiologic studies of 
ETS and lung cancer and one that has received relatively little attention. 

Several studies suggest that a variety of factors could act as confounders of an ETS-lung 
cancer association. Friedman (13) found that age bore a strong negative relationship to reported 
ETS exposure. Hours per week of ETS exposure were associated with alcohol consumption; 
marijuana use, being currently unmarried; and, in a U-shaped fashion, with *no college education * 

Koo, Ho, and Rylander (14) examined a wide variety of behaviors of the non-smoking 
wives of smoking and non-smoking husbands in Hong Kong. They concluded that in general wives 
with husbands who had never smoked had healthier lifestyles than wives with smoking husbands. 
Specifically, the former were of higher socioeconomic status, were more conscientious housewives, 
ate better diets, and had higher indices of family eobesiveness as well as better health status. 

A third srudy, by Sidney et al. (15) reported that dietary B-carotenc intake was 
significantly lower in non-smokers exposed to passive smoke at home than in non-smokers who were 
not exposed, after adjustment for ag e, sex, race, education sUtus, body weight, and alcohol intake. 
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They concluded that dietary B-carotene intake wu a potential confounder of the relationship 
between ETS and lung cancer. 


Other potential confounders included: occupation, domestic radon exposure, a history of 
exposure lo therapeutic x-rays, and keeping pet birds in the home. This last is raised by a recent 
study from the Netherlands which found that the odds ratio for lung cancer among people who kept 
pet birds in their home was 6.7 (95% confidence interval 12-20.0) after adjustment for active 
tmoking and vitamin C intake (16). This atudy did not assess ETS exposure among the subjects 


THE AMERICAN HEALTH FOUNDATION STUDY 


Since 1983, a study of ETS and lung cancer in never smokers has been in progress at the 
American Health Foundation. All lung cancer cases interviewed in the context of a large, multi¬ 
center study of tobacco-related diseases who report never having smoked more than one cigarette 
per day for a year are given a detailed ETS questionnaire. 

For each case, 2-3 hospitalized controls who have diagnoses not known to be associated 
with tobacco use and who are also lifetime non-smokers are interviewed. Controls are matched to 
cases on age ( + /. 5 years), sex, race, hospital, and date of interview (within 3 months). 

The items b the questionnaire bclude exposure b utero; b childhood (specific family 
members who smoked, years of exposure and average number of hours of exposure per day, and a 
subjective ratbg of the btensity of exposure), b adulthood at home (specific family members who 
amoke(d), number of cpd smoked by each, years of exposure, number of hours per day, subjective 
rating of exposure, and where a spouse smoked, whether be or she smoked b the bedroom); b the 
workplace (number of hours per week, years of exposure, number of smokers withb icd feet of 
subject, rating of exposure) for up to four different jobs; and b various forms of transportation and 
b social situations. 


In addition lo ETS questions, information is obtabed on demographic factors, occupation, 
alcohol consumption, medical history, diet, and other factors. To date, this study has accrued a total 
of 90 lung cancer cases and 247 matched controls. We plan to contbue recruiting subjects for the 
study b order to reach a sample size of 150 cases. Table 4 gives a breakdown of the histology of 
lung cancer by sex. 

Preliminary analyses of the data do not bdicate any striking ETS exposure differences 
between cases and controls. Tables 5 and 6 give crude odds ratios and confidence btervals for 
overall exposure b childhood, adulthood at home, and b the workplace, b males and females, 
respectively. With the possible exception of exposure b childhood and among women, there is little 
suggestion of excess risk due to ETS. A fuller analysis of these data, beluding adjustment for 
covariates, is b progress. 

CONCLUSION 

Epidemiologic studies of ETS and lung cancer generally aufTer from small sample size 
Given the small magnitude of the observed RR associated with passive smoking and the problems 
associated with multiple histologic types bias, misdassilicalion, and confounding, bereasing the 
sample size it one way to attempt to answer the ETS-lung cancer question with greater certainty A 
case-control study of 10;000 lung cancer cases (7.500 males and 2^00 females) could be expected to 
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yield approximately 150 male and 150 female never lookers, based on estimates of the frequency of 
lung cancer among never lookers (29c for males and 109c for females [7|). Table 7 shows; tbe 
sample sizes necessary in each group (assuming equal numbers of cases and controls) to delect RRs 
between 1.25 and 2.00, with a one-tailed alpha of 5% and 8091 power, given various proportions of 
exposed controls. 

While it is highly unlikely that such a study would be funded solely to assess the effects of 
ETS exposure, the study could be designed to make an important contribution to the radon-lung 
cancer issue as well. Specifically, studies of domestic radon exposure have also suffered from small 
sample sizes and have produced variable and unstable estimates of tbe risk of radon exposure in 
sever smokers. In addition, there is a need to better assess the interactive effects of active smoking 
and radon exposure. Since ETS and radon exposure are both risk factors for lung cancer, and since 
one may confound* or interact with, the other, a large study designed to measure both factors as 
reliably as possible would have considerable scientific merit. 
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Table t 


Epidemiologic Studies 


Prospective Studies^ 

Hlrayama (1981) 

Garflnkel (1981) 

Case-Control Studies 

Trlchopoulos, of al. (1981) 
Chan & Fung (1982) 
g Correa, et al. (1983) 

Koo, et al. (1983) 

Kabat & Wynder (1984) 
Wu, et al. (1985) 

Garflnkel, et al. (1985) 
Lee, et al. (1985) 

Akiba, et al. (1986) 
Dalager, et al. (1986) 
Pershagen, et al. (1987) 
Lam, et al. (1987) 

Koo, et al. (1987) 

4962TBCK02 


Relative Risk 

95% 

c.r. 

1.63 

1.25 - 

2.11 

1.18 

0.90 - 

1.54 


2.1 

1.18 - 

3.78 

0.75 

0.44 - 

1.30 

2.03 

0.83 - 

5.03 

1.54 

0.90 - 

2.64 

0.79 

0.26 - 

2.43 

1.2 

0.6 - 

2.5 

1.12 

0.74 - 

1.69 

1.03 

0.41 - 

2.47 

1,48 

0.88 - 

2.50 

1.5 

0.8 - 

2.0 

1.28 

0.75 - 

2.16 

1,65 

1.16 - 

2.35 

1.55 

0.94 - 

3.08 
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Cell Type Related to Spouse's Smoking 


Study 

Histologic Type 

N 

Odds Ratio 

ISMSB 

Dalager et al. 
(1986) 

Adenocarcinoma 

Squamous & Small 
Cell Ca. 

Other 

16 

14 

18 

* 

1.02 

2.88 * 

1.31 * 

0.33 - 3.16 

0.91 - 9.10 

0.48 - 3.57 


Squamous or 

20 

3 3 

11 - 1 1 4 

Pershagen et al. 

Small Cell Ca. 



(1987) 






Other 

47 

0.8 

0.4 - 1.5 


Adenocarcinoma 

131 

2.12 

1.32 - 3.39 

Lam et al. 





(1987) 

Squamous Cell Ca. 

27 

0.85 

0.35 - 2.06 


Small Cell Ca. 

8 

3.00 

0.53 -16.9 


★ 

Adjusted for gender, age, and study area. 

8962X96202 


Source: https://www.industrydocurffents.ucsf.edu/docs/sypxOOOO 
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Table 3 


Reproducibility of ETS Exposure Data 


Question 

Kappa value 

Ever lived 
with regular 
smoker? 

0.66 

i 

Ever exposed 
to smoke at 
work? 

0.46 

No. of resident 
smokers? 

0.55 

No. of job sites 
reported? 

0.37 

Duration of 
residential 
exposure? 

0.45 


Source: Pron et al., 1988 
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tat 

Histology of Lung Cancer Am ong N ever-Smofcers 



Males 

N ( 7. ) 

Females 

N ( % ) 

Squamous & 
Small Cell Ca. 

5 

(13.5) 

10 

(18.9) 

Adenoca. 

25 

(67.6) 

26 

(49.1) 

Large Cell Ca. 

5 

(13.5) 

6 

(11.3) 

BAC 

1 

( 2.7) 

7 

(13.2) 

Other 

1 

( 2.7) 

4 

( 7.5) 


37 

53 
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American Health Foundation Study 



Exposed in 
Childhood: 


Cases 

Mates 

Controls 

OR 

95% 

C.l. 


No 

15 

36 

1.00 


- 

Exposed in 
Adulthood- 
at home: 

Yes 

21 

69 

0.73 

0.34 - 

1.59 


No 

23 

68 

1.00 


- 

Exposed at 
Work (ever): 

Yes 

13 

32 

1.20 

0.54 - 

2.68 


No 

16 

45 

1.00 


- 


Yes 

21 

60 

0.98 

0.46 - 

2.10 




Source: https://www.industrydocumlfnts.ucsf.edu/docs/sypxOOOO 





Table 6 



American Health Foundation Study 



Exposed in 
Childhood: 

No 

Cases 

17 

Females 

Controls 

61 

OR 

1.00 

95% 

C.l. 


Yes 

36 

77 

1.68 

0.86 - 

3.27 

Exposed in 
Adulthood- 
at home: 

No 

18 

45 

1.00 




Yes 

35 

97 

0.90 

0.46 - 

1.76 

Exposed at 
Work (ever): 

No 

17 

43 

1.00 


2.06 


Yes 

27 

68 

1.00 

0.49 - 
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Table 7 



Power Calculation 


Odds Ratio 


Percent Controls Exposed 


To Detect 

20% 

40% 

60% 

1.25 

1616 

1124 

1172 

1.50 

419 

303 

329 

1.75 

214 

161 

179 

2.00 

134 

104 

119 

*< = .05 (1-tailed) 

1-B=.80 

R = 1 
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Kalandidi, A., Katsouyanni, K. , Voropoulou, N., Bastas, G. , 
Saracci, R. and Trichopouios, D., "Passive Smoking and Diet in 
the Etiology of Lung Cancer Among Non-Smokers," Cancer Causes 
and Control 1: 15-21, 1990. 

This case-control study "was undertaken to examine the 
role of diet and passive smoking in the causation of lung: cancer 
in non-smokers." Cases (160 in total) were identified from 6 
major hospitals in Athens; controls (women hospitalized with 
orthopedic conditions) were chosen from these hospitals or from a 
nearby orthopedic hospital. Questions included lifetime exposure 
to "passive smoking" from husbands, from other household members, 
and at work, and average frequency of consumption of 47 foods or 
beverages. Air pollution exposure was controlled for in the 
analysis on the basis of residential and employment addresses. Of 
the total cases and controls, 91 and 120 were classified as lifetime 
nonsmokers (<100 cigarettes in their lifetime); 48% of cases were 
diagnosed histologically and 3 8% cytologically. 

The authors reported a RR for marriage to a smoker of 
1.92 (95% Cl 1.02-3.59). They also write "[t]here was no evidence 
of any effect from exposure to smoking of other household members." 
For workplace exposure, the RR "between extreme quartiles" was 
1.08 (95% Cl 0.24-4.87). 

The authors report a protective effect for fruit 
consumption (RRs in the range of 0.2), but not for vegetables. 
The authors acknowledge that low fruit consumption and exposure to 
husband's cigarette smoking could acct as confounders. 
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Passive smoking and diet in the etiology 
of lung cancer among non-smokers 


Anna Kalandidi, idea Katsouyanni, Nelly Voropoulou, George Bastas. 
Rodolfo Saracd, and Dimitrios Trichopoulos 

(Received 4 April 1990; received m revised form 1 May 1990; accepted 3 Ahty 1990) 


A o^c-control sway wa* underrakrn in Aides* to explore the rok of psuivc smokrnj and dier in (he otuaboa of lunj oncer, by histologic 
type, in non*unokin^ women. Among 160 women with lung cancer admitted to one or seven major hospital* in Greater Athens between 1987 
and 1989,134 were interviewed in person; of those interviewed, 91 were Life-long oon-unoketi. Among 160 identified coauuls with sraaures 
or Other orthopedic conditions, 145 weir Ineerviewed in person; of chore interviewed, 120 were life-long non-smokers, jferrnf c? of a noa- t mokm j^ 
woman to a smoker w» associated with arebove «k fur lung cancer of 2.1 <95 % reafidcagglSi^^ of ogarettglmtScttr 

daily by the hmhand anci yeas c^fcrpoanre to hmhand's smoking were positively, but oot ngnifirancly, re la te d to lung cancer ns£ There was 
no ev iden ce of any association with exposure to smoking of other household members, and the association with exposure to passive smoking 
at work was small and not starnrirally significant. Dietary data collected tnrougn a wani-qiartiitarrvc fbod-fie^uenry questionnaire indicated 
that high consumption of fruits was inversely reared co the risk of lung cancer (the relative risk betwe en extreme qmniles was 0.27 (Q U.iO - 0.74}). 
Neither vegetables nor any other food group had an additional protective effect: furthermore, (be apparent protective effect of vegetable* was 
nor doe to carotenoid vitamin A content and was oniy partly explained in term* of vitamin C. The asvodannns of lung cancer ask with passive 
■molting and reduced fruit in rake were independent and did nor confound each other. Passive smoking was a ssocia ted with an increase of the 
ant oT*H histoiopc types' of cancer; although the ehrvauon wa* more rpodtar for adenocarcinoma. 


Key words : Lung ameer, passive smoking, diex, air pollution; vitamin A, vitamin C, carotene. 


Introduction 

The association between involuntary exposure to tobacco 
smoke and lung cancer was first reported in 1981; u by 
the end of 1989 more than 20 epidemiologic studies had 
examined this issue.*** 10 In about one-third of these 
studies there were statistically significant positive 
associations between passive smoJdng and lung cancer 
risk, whereas in another third there were positive but 
statistically non-significant relationships, and in the 
remaining third the associations were minimal or non¬ 
existent. Overall the association between passive smoking 
and lung cancer is highly significant and, for practical 
purposes, chance can be excluded as a possible explana¬ 
tion. On the basis of biologic plausibility and epidemi¬ 
ologic evidence, causality appears the most likely 
explanation of the empirical association, but this view 
has not been uniformly accepted; Ir has been suggested 
that the association may reflect misclassifkarion of 


ex-smokers among non-smokers (ex-smokers arc at 
increased risk of lung cancer and arc more likely co be 
married to smokers relative to life-long non-smokers), or 
to confounding cffect($) of unspecified factors). One 
such fsKtor could be nutrition (d.g., nutrition poor in 
carotenoid sources of vitamin A) since passive smokers 
may be less health-conscious than non-exposed persons. 
The present study was undertaken to examine the role 
of diet and passive smoking in the causation of lung 
cancer in non-smokers, by histologic type. Special 
emphasis was given co the exclusion of ex-smokers from 
any analysis concerning lifelong non-smokers. 

Materials and methods 

All women hospitalized during an 18-month period 
(1987 - 89) in seven hospitals of the Greater Athens area 
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with a definite diagnosis of lung cancer formed me case 
scries* The hospitals included all three cancer hospitals 
in this area, the only hospital for chest diseases in Athens, 
and the three largest university general hospitals. Women 
were included when there was a positive histologic or 
cytologic examination or when bronchoscopy was con¬ 
sidered diagnostic of primary bronchogenic cardnoraa. 
A total of 160 cases were identified. Control^ were 160 
women hospitalized in the orthopedic departments of 
the some hospitals or the nearby hospital for orthopedic 
disorders, to which most accident cases from Greater 
Athens and the surrounding area are admitted..Controls 
were randomly selected from those admitted within a 
week after the identification of a corresponding case and 
had' to be 35 years of age or over. Among the control 
women, 102 had fractures and the remaining 38 had 
other traumatic or orthopedic conditions, 

All cases and controls were interviewed in person in 
the hospital wards, as soon as i definite diagnosis was 
established; by one of five interviewers who each inter¬ 
viewed the same proportion of cases and controls. Th ere 
were no refusals among cases but she were too til to be- 
interviewed. Among controls, 12 were in a condition that 
did'not permit interview, and three refused to partici¬ 
pate. In the interviews, patients were asked to indicate 
in detail their lifelong smoking histones, their exposure 
to passive smoking—horn their husbands, from other 
household members and at work—as well as a number 
of other demographic, socioeconomic, and medical 
characteristics. Subjects were also asked to estimate the 
average frequency of consumption (per monih, per week, 
or per day), before the onset of the present disease, of 
47 food hems or beverage categories. These items were 
selected from an exrensivc list of 120 items, using die 
criterion ihai the selected items should cover, collectively, 
more than $0% of the intake of each of the energy-gener¬ 
ating nutrients as well as of vitamin A. This criterion was 
established on information from control groups in a 
number of case-control studies undertaken in Athens to 
explore the role of diet in the causation of cancer ar 
various sites. 11 

lifetime exposure to air pollution was controlled in 
the analysis on the basis of information about the lifelong 
residential and employment addresses of all subjects. The 
areas of residence and work were divided into five 
categories according to their estimated outdoor air-pollu¬ 
tion levels. For the Greater Athens area, air-pollution 
levels by borough were calculated on the basis of the 
mean yearly measurements (1983 - 85) of smoke and 
NCk as recorded in 14 monitoring stations dispersed 
throughout the area. A line for zero air pollution was 
drawn it the highest points of the surrounding moun¬ 
tains. For each borough, the cakuiared nr-pollution level 
was the average of the measurements ot the three nearest 


stations, or the two nearest and the zero air-pollution 
line, weighted by the inverse of the distance from the 
borough’s center to the measurement points. Boroughs 
were then divided into four categories, category 4 being 
the most polluted with doily smoke values frequently m 
excess of 400/rg/ra 3 and category 1 being the less 
polluted with daily peak-smoke values rarely exceeding 
100 Past residences in rural or semi-urban areas 

(population less chan 10*000) were considered as 
category 0, whereas past residences in other dries of 
Greece were classified in categories 1 or 2 according to 
the recorded or presumed lcveli of air pollution. Finally, 
for every individual, a time-weighted sum was calculated 
assuming 40 hours per week working time for individuals 
working outside the home. For housewives, their home 
residence formed die oniy basis for estimating their air- 
poilution exposure. When ail! subjects had their air- 
pollution exposure assessed, they were distributed into 
four groups based on the marginal quartiies of the air 
pollution index distribution. Since iris possible that the 
hospital catchment areas are larger for cancer patients 
than for patients with minor fractures and traumas, the 
possible air-pollution associations were taken into account 
only in order to control for possible confounding 
(generated by either genuine causal effects or through 
selection forces); and not for assessment of causality. 

Among the 154 cases. 91 had been life-long non* 
smokers (less than 100 cigarettes in their lifetime); among 
them. 44 were diagnosed hisiologically (48%), 34 
cytologicaiiy (38%), and 13 (14%) through broncho¬ 
scopy. Among the 145 controls, 120 had been life-long 
non-smokers. The analysis was confined to life-long non- 
smokers. 

Three sources of passive smoking examined: in the 
presenr study were: husband’ssmoking; smoking of ocher 
household members; ana exposure to smoking or work. 
Exposure to husband's smelting was considered to scan 
at the time of marriage or when the husband starred 
smoking (whichever came second) and to end when the 
husband stopped smoking or died, or the couple 
separated (whichever came first). Change of husband was 
considered equivalent to change in husband's smoking 
habics, whereas single women were considered as 
unexposed to husband's smoking. Years of exposure to 
husband’s smoking and average number of cigarettes 
smoked daily by the husband were separately examined 
in the analysis. 

Exposure to the smoking of household members other 
chan the husband was assessed by multiplying the yeair 
a woman lived in each of her homes throughout her life, 
with chc number of smokers in the corresponding home 
(excluding the husband) and by summing these prodtic 
terms. Subsequently, ail women were distributed ictc 
four groups; one containing those who'had never bee: 
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exposed to passive smoking from members of ebeir 
household; and three contending co the temles of 
increasing household exposure. Finally, exposure co 
passive smoking in the workplace was calculated as the 
Ane-werghccd'surn of exposure co smoking at work, the 
exposure being based on the number of smokers among 
people working in the same dosed space. 

From the scmhquanriiarive food-frequency question¬ 
naire. energy intake and intakes of vitamin C and of 
viomin A and its constituents (carotene and retinol) were 
estimated by multiplying the nutrient content of che 
selected portion size for each specified food item, by the 
frequency that the food was consumed, and adding these 
estimates for all rood kens. Food-composition data were 
based primarily on values obtained from the University 
of Massachusetts Nutrient Data Base. 11 Analyses were 
also undertaken in order co examine food consumption 
(rather than nutrient intakes). Subjects were distributed 
into marginal quaniies by total frequency of consumpoon 
of food items belonging to-specific food groups (r.g.. 
meats, fruits, and vegetables). 

Multiple logistic-regression models were used for the 
statistical examination and summarization of the data. 
In the analyses, a cote model was used which included 
age (as a categorical variable in ten-year groups), years 
of schooling (quantitatively), and interviewer (four 
indicator variables). Ail confidence intervals shown are 
95% intervals. Analyses were done using the GUM 
statistical package (Numerical 1 Algorithms Group Inc., 
Release 5. 1978). 

Results 

Table l shows che distribution of cases and controls by 
selected demographic charoctcrisrics. There are no 
significant differences with respect to age, yean of 
schooling, current residence and occupation, even chough 
these variables were controlled for in subsequent multi¬ 
variate analyses. Table 2 shows the distribution of cases 
and controls by selected parameters of exposure to passive 
smoking. There is evidence char exposure to passive 
amoking b associated with increased risk, but the 
differences are not large enough to be imerprecable 
without controlling for confounding effects. Table 3 * 
compares the distribution of cases and controls by lifelong 
exposure to outdoor air pollution. The two distributions 
arc almost identical. Finally, in Tabic 4 the distribution 
of cases and controls by frequency of consumption of 
specified food groups and nutrients is presented. There 
b no clear »r suggestive difference berween cases and 
controls with respect to any of the indicated nutri tional 
variables, except for cereals (P - 0.04) and fruits (P - 
0* U). The axiociacion with cereals is positive but is not 
biologically < rediblc. is not supported in the literature. 


ToN* l. Distribution of 01 non-smoking women with lung cancer and 
120 non-smoidng comparison women by selected' demographic 
charaettrisaa (percentages in parentheses) 


Characteristic 

Casa 

Controls 

r 

Age <50 years 

15 (16;5) 

17 (14.2) 


50 - 59 yaa 

18 (19.8) 

22 (18.3) 

0.36 

60-69 years 

(29.7) 

31 (25.8) 


70* yean 

31 (34.1) 

50(41.7) 


Schooling <1 year 

18 (19. 8) 

27 (22.5) 


t-6 years 

53 (5*2): 

72 (60-0) 

0.42 

7-*- yean 

20(22.0) 

21 (17.5) 


Current residence 

Greater Aeneas 

48 f52.7)i 

67 (55.8) 


Other urban 

11 (12.1) 

9 (7*5) 


Semi-urban 

7 (7.7) 

9 (7.5): 

0.99 

Rural 

25 (27.5) 

35 (29*2) 


Occupation 

Ever employed 

67 (75.6) 

80 (66.7.) 


Housewife 

24 (26.4) 

40 (33-3) 

0.88 

Man'cal ream* 

Ever married 

m .:) 

109 (90.H) 


Single 

8 (8.8) 

U (9.2) 

0.99 


X P vahie for linear trend. 


Table 2. Distribution of 91 non-smoking women with lung oncer and 
120 non-smoking comparison women by selected parameters of exposure 
to passive smoking (percentages in parentheses) 


(pHinrrrr>trir 

Cases 

Controls 

P * 

Husband's smoking 
Ggarertes/day 
never smoked 

26 (28.9) 

46 (39.7) 


1-20 

34 (37.8) 

39 (33*6) 

0.16 

21-40 

22 (24.4) 

22 (19.0) 


41- 

8 (8.9) 

9 (7-8) 


Husband*} smoking 

Duration of exposure 
never smoked 

26 (28.9) 

46 (59 0) 


<20 yean 

15 (16.7) 

Jl (17.8) 


20-29 pan 

15 (16.7) 

20 (16:9) 

0.07 

30-39 peats 

17 (18.9) 

15 (12.7) 


40-** years 

17 (18.9) 

16 (13.6) 


Ocher household exposure 
None 

13 (16.7) 

2 6 (22 0) 


Low (t« cerak) 

29 (32.2) 

26 (22.0) 

0.60 

Medium 

24 (26.7) 

27 (22.9) 


High (3rd terrilc) 

21 (24.4) 

39 (33.0) 


Exposure ir work 

Housewife 

24 (27:0) 

40 (33.9) 


Minimal 

>2 (58.4) 

68 (37.6) 

0.13 

Some 

ly (14:6) 

10 (8.5) 



*P'value for Unear trend. 
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Tabik 3. Distribution of 91 ooc-smolting vmn wrtb long cancer 2 nd 
120 non-smoking companion women by index of lifelong exposure 
w outdoor air pollution (percentages in parentheses) 


Air pollution index 

Cues 

Controls 

lit quarulc: very low 

2nd quordlc: low 

3rd qua/tile: moderate 

4tb qiuralr: high 

}2 (35.2) 
20 (22.0) 

18 (19.8) 

21 (25.1) 

4} (35.8), 
26 (21.7) 
22 (18.3) 
29 (24.2) 

P for linear arnd ■ 0:99. 



Table 4. D ism bun on of 91 non-smoking women with lung cancer and 
120 non-imokmg comparison women by approximate marginal quarules 
or ceniin of frequency of consumption of specified food groups and 
nutrients (percentages in parentheses) 

Food group 

Quandes 

Plot 

or numeric v (Low) 

2 5 

4 (Hign) 

tread. 


Cereals 


cases 

27 (29.2) 

16 (17.6) 

34 (37.4) 

M (13.4) 


controls 

a ( 35 . 8 ) 

34 (28.3) 

33 (27.5) 

10' (8.5) 

0.04 

Potatoes 

cases 

7 (7.7) 

IB (5,9.8): 

55 (58.2) 

13(14.3) 


controls 

H (11.7) 

27 (22.3) 

57 (47.5 ) 

22 (18.3) 

0.57 

Sugars 

coses 

28 (30.8) 

24 (26.4) 

26 (28.6) 

13 (1413) 


canuoh 

44 (36.7) 

30 (25.0) 

31 (25.8) 

15 (12.5) 

0.40 

Fulies 

cases 

controls 

30 (34.9) 

31 (67.5) 

56 (39.6): 
29 (24.2) 

5 (5,5) 
10 (8.3) 


0.26 

Vegetables 

cases 

27(29.7) 

22 (24.2) 

18 (19.8) 

24 (26.4) 


controls 

34 (23.3) 

36 (30.0) 

29 (24.2) 

21 (17:5) 

0.44 

Fruits 

cases 

3^ (38.5) 

19 (20.9) 

15 (16.5) 

22 (24.2) 


con trots 

22 (18.3) 

44 (J«.7) 

24 (20.0) 

30 (25.0) 

0.11 

Mean. fish. 

cases 

tggs 

26 (23.6) 

23 (23.3) 

21 (23.1) 

21(23.1) 


controls 

39 (32.5) 

27 (22.5) 

31 (25.8) 

23 (19.2) 

0.57 

Milk and milk products 
cases 21 (23-1) 

29(31-9) 

16 (17.6) 

25 (27.3) 


controls 

27 (22.5) 

32 (26.7) 

30 (25.0) 

31 (25.8) 

0.76 

Far* and oils 

cases 

25 (27.5) 

24 (26.4) 

33 (36.3) 

9 (9.9) 


control* 

35 (29.2) 

30 (23.0) 

33 {27.5> 

22 (18.3) 

0.66 

Cob 

dies 

control* 

70 (76.9) 
95 (79.2) 

10 (U.0) 

Id (13.3) 

H (12.1) 

9 (7.5) 


0.44 
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Table 4. continued 





Food group 


Quaxtiles 


Plot 

or outnent 

1 (low) 

2 

3 

4 (High) 

lioat 

trend 

Other non-alcoholic beverages 
cases 44 (48.4) 30 (33.0): 

controls 69 (57.5) 26 (21.7) 

17 (18.7) 
25 (20.3) 


0.52 

Vitamin A 

cases 

controls 

23 (25.3) 
30 (25.0) 

21(23.1) 
32 (26.7) 

20 (22.0) 
32 (26 J) 

27 (29.7) 
26 (21.7) 

0.48 

gednoi (preformed) 
cues 22 (24.2) 

controls 30 (25.0) 

23 (25.5) 
30 (27.0) 

21 (23*1) 
32 (26.7) 

25 <27 5) 
28 (23.3) 

0.72 

d-carotcnc 

cases 

controls 

25 (27.5) 
2S (23.3) 

19 (20.9): 
53 (27.5) 

20 (22:0) 
33 U7 5) 

27 (29.7) 
26 (21.7) 

0.68 

Vitamin C 

cases 

controls 

30 (33.0) 
22 (,13.3V 

16 (17.6) 
58 (31.7) 

23 (25.3) 
29 (24.2) 

22 (24.2) 
31 (23*8) 

0.30 

Total energy 
cases 

controls 

25 (25.3) 
30 (25,0) 

25 (27.5): 
27 (22.5)1 

18 (19.8) 
35 (29.2) 

25 (27:5) 
23 (23.3) 

0.93 


is not particularly marked, and may well be explained 
by the multiplicity of comparisons made; ir was nor 
further explored'. By contrast, the negative association 
with consumption of fruits is biologically credible given 
their high content of vitamin C and some carotenoids,, 
and has been found in many other studies. Among the 
non-associations, coral energy intake deserves particular 
artenuon because it indicates that, in quantitative terms, 
there is no differential dietary reporting between eases 
and controls. 

The association of lung cancer with exposure to passive 
smoking through marriage to smoking husbands was 
further examined by multiple logistic regression; 
controlling for age, years of schooling, and interviewer. 
The relative risk (JRJt) contrasting women married to 
smokes with those married to non-smokers was 1.92 with 
a 1.02 — 3-59. The effect of the average number of 
cigarettes smoked daily by the husband and the duration 
of marriage to smokers were evaluated in two different 
models, controlling for the same core variables as above 
and introducing, alternatively, the daily number of 
cigarettes and the duration of marriage as quantitative 
terms interacting with the smoking starus of the husband 
(the ‘gate’ device). 13,15 The lung cancer risk among non- 
smokers increased by 16 % for every 10 years of exposure 
to husband's smoking and by 6% for every additional 
pack of cigarettes smoked daily. These estimates arc low 
and statistically non-significant - probably bemuse, while 
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the jmokicg sums of *c husband is validly isccroincd. 
the quanntaeve aspects of the exposure are difficult to 

aCCUTacriv. 

Similar modris were used ro assess the effects of 
exposure ro tobacco smoking by ocher household mem¬ 
bers or at the workplace. The results were qualitatively 
similar co those presented in Table 2 . There was DO 
evidence of any effect from exposure to smoking of other 
household members, whereas the effect of exposure to 
passive smoking at work was very small and not statist¬ 
ically significant (the RR between e xtr eme quarriics was 
1.08 (0.24- 4.87))i Comroiling for air pollution had no 
effect on any of die multivariate analyses. 

Table > shows multiple logistic regression-derived RR 
for lung cancer among non-smokers berweea ex tr e m e 
quartilbs of selected food groups and nutrients. The RR 
estimates arc adjusted for age, years of schooling, 
interviewer, and total energy intake. There is tittle, if 
any., confounding berween the nvo indicated food groups 
(vegetables and fruits) or among the three indirared 
nutrients. Therefore, the data suggest that fruits, buz not 
vegetables, protect against lung cancer, and chat vitamin 
C alone can nor explain all or most of the protective effect 
associated with fruit: consumption. There is also evidence 
that rerinoi (preformed vitamin A); for from being 
protective, may actually be associated with an increased 
risk for lung cancer in this senes. 

Finally, exposure to husband's tobacco smoking, and 
fruit consumption, were simultaneously introduced in 
another model (together with age. vean of schooling, 
interviewer, and total energy intake) to explore whether 
the passive smoking effect is confounded by inadequate 
intake of fruits, and vice versa. There is no such evidence. 
In fact, the RR associated with exposures to husband's 
tobacco smoking increased from 1.92 to 2.11 and the 
relative risk associated with high vs. low consumption of 
fruits decreased from 0.35 to 0.27. introduction of cereals 
co the last model had no effect whereas the study was 


*.uo Miiuil iu allow meaningful assc^iincut of iiiLCiaLavc 
effects, if any. 

The last model was also applied separately for adeno¬ 
carcinomas. on one hand, and for squamous, small- and 
large-cell carcinomas, on the other, using in both, in¬ 
stances the total set of controls. The results arc shown 
in Table 6. It appears thar the effects of passive smoking 
are more evident for squamous smaiT and large-cell car¬ 
cinomas taken together, than for adenocarcinomas* 
although the difference is not statistically significant. On 
the contrary, the nutritional factors) associated with fruit 
consumption appear'to be equally strong in. both groups. 

Discussion 

Three major reports have concluded'char the existing data 
strongly support a causal relation berween passive 
smoking and lung cancer. 14 ” 16 There have been also 
more than 10 epidemiologic studies assessing die role of 
nutrition in the etiology, of lung cancer. In a critical 
review. Will err 7 summarized the evidence as being 
remarkably consistent in suggesting an inverse association 
berween carotenoid sources of vitamin A and the risk of 
the disease. Since both exposure to passive smoking, and 
a die: poorm fhrit and vegetables, may reflea inadequate 
health education, it is conceivable, that each'of the two 
factors could confound the relation of the other to the 
risk of lung cancer. The present study suggests that this 
^goyhe case; ^the effeeffof passive smoking and diet 
appear .to; be independent. Residual confounding on foe 
basis of a conceivable association between husband's 
smoking of high tar (rather than low tar) cigarettes and : 
inadequate fruit intake by his wife is unlikely, because 
high- and low-car cigar erics confer similar exposures in 
the context of passive smoking (tar intake depends 
primarily on the filter used): Furthermore, the special 
effort to exclude ex-smokers from the study of lung cancer 
among non-smokers provides assurance thar the results 
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Table 5. Multiple logistic re-gr em onxder rr ed rdirive risk for Jung caneer 
amonj Don-smoke n between extreme qmmJcs of sdeciec food groups 
or nutrients 

Food group Of Relative mk Confidence P value 

nutrient b e twe e n extreme tnterrol 6 

quarriics? 


Table 6, Multiple logistic regression-derived relative risk <95% 
confidence intervals) for lurss cancer by hisraJogic type among non* 
smokers according ro husband’s tobacco smoking xatrn, and to high 
wi. low quaniie of fruit consumption^ 

Hutoiogtoi type^ Husband smoker Fruitt consumption 

9s. non-smoker high w. low quaxrile 


or 

vc 

^-Carotene 

Rerinoi <|preformed) 

1.01 

1.31 

o .04 - nv> 

0.98 - 

0.96 

0.06 

.■111 lung cancer 

2.11 (1,09-4.08) 

0.27 (0;10-0.74) 

.id 

Vitamin C 

0j67 

042- 1.03 

0.08 

Adenocarcinomas 

:.04 (0.98-4 24) 

0.22 (0107 -0.73) 

n- 

Vegetable* 

1,09 

0 44 - 2.68 

0.86 

Squamous. irruil -< - 



irc 

Fruits 

0.33 

0. U-0.36 

0.02 

large-crll 

2.38 (0.88 - 7.37), 

0.24 (0;04- L. 56) 


iui 

>w 

tie 


“Controlling rnr age. yean nrschooling, tnrervrc*'cr. ar.d tocu energy 

i nrake 

b '>5^. 


-Controlling ror i^e. yean of schooling, interviewer. and rocai energy 
intake. 

h For at the *>l eases hucolotfic rvpr wa* not avaijsolfc. 
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of passive smoking do aot reflect bias generated from 
misdassifkacion of ex-smokers among the non-smokers, 
The present study has advantages and disadvantages. 
Ail women were interviewed in person by medically 
qualified interviewers in the hospital wards; there were 
very few refusals* and most of the lung cancer cases were 
histologically or cytologicaily confirmed. However* the 
study is.a hospital-based case-control investigation* and 
the possibility of selection bias cannot be excluded. 
Nevertheless, the participating hospitals admit more than 
one-half of the lung cancer cases and accident patients 
hospitalized in the Greater Athens area; cases and 
controls were very similar with respect to the demographic 
and socio-economic characteristics examined; the RR 
linking active smoking to lung cancer (3.3) in women 
is very similar to the corresponding estimates derived 
from other larger studies; 18 ana the air-pollution 
findings in the present study, suggesting chat there is 
no association between air pollution and lung cancer risk, 
arc in line with the collective evidence in the international 
literature. 19 " 20 The appropriateness of using patients 
with fractures and' other traumatic conditions as controls 
may be questioned on the basis of a postulated associ¬ 
ation between diet and osteoporosis ana the well-known 
link between alcohol intake and risk of accident. The link 
between diet and osceoporosis is tenuous, however, and 
there is no evidence chat increased intake of fruit or 
vegetables can lead to osteoporosis or increase the 
probability of a traumatic lesion through another 
mechanism, There is also no reason to believe that alcohol 
intake deserves important consideration in studies of 
mostly elderly Greek women, and there is no obvious 
link between high alcohol intake on the one hand, and 
low exposure to passive smoking or high intake of fruits, 
on the other. 

The association between diet and lung cancer has been 
exhaustively and critically reviewed by Wilicrt. 17 It 
appears chat physiologic considerations and some results 
from animal studies have pointed to vitamin A as a 
possible protective factor against several rumors, in 
particular lung cancer. Most of the epidemiologic studies, 
however, provide no evidence that retinol plays an 
important role in the etiology of lung cancer, whereas 
the majority of these studies indicated that a high intake 
of fruits and vegetables is inversely related to the 
occurrence of the disease. 17 It has been assumed initially 
chat the effect of fruits and vegetables could be explained 
through their high content of carotenoid^, some of which 
are eventually converted into vitamin A. However, 
carotenoids may have other actions that are not shared 
by vitamin A - notably quenching singltr oxygen and 
free radicals chat could otherwise initiate harmful 
biochemical reactions like lipid peroxidation.* 1 Gradu¬ 
ally. a consensus has begun to develop chat carotenoids 


(and in particular, beta-carotene) are important 
themselves rathe: chan as precursors of vitamin / 
Although this view is certainly compatible with tf 
empirical evidence which strongly suggests char fruits ar. 
vegetables protect against lung cancer, it is not the on 
credible hypothesis. As Willett 17 and other authors ha- 
warned, it is possible char other components of ceriai 
fruits and vegetables, such as carotenoids unrelated r 
vitamin A, or indole compounds, 12 are the protecth 
factors). The findings of the present study point iowarc 
this alternative interpretation of the overall evident: 
They indicate that fruits, rather chan vegetables, are th 
important protective factors and that their effect, if rea 
is mediated neither through bcra-carotene. nor cxclu: 
iveiy through vitamin C. 

It is possible, of course, that the results of this stud* 
notwithstanding their statistical significance, are due ! 
chance. It is also true chat the utilized scmi-quancicacn 
food-frequency questionnaire was limited to only 47 foe 
irems and that che available nutrient database was nc 
specifically developed to represent the Greek dietar 
intakes. Nevertheless, both issues cannot readily acplai 
the partem of as sedations seen in Table 5. Furthermore 
these findings are comparibifc with the relatively lb' 
incidence of Jung cancer in the Greek population - 
population with the highest per capita tobacco coc 
sumption in the world, but with a very high fru; 
consumption os well. 13 

The findings of this srudy with, respect to passiv 
smoking and histologic type are comparibie with finding 
previously reported. It is now accepted that active smok 
ing causes ail histologic forms of Iting cancer but uia 
the associanon is weaker for adenocarcinoma. 1,1 Passiv 
smoking has been linked to adenocarcinoma 6 * 15 as wcl 
as to Other forms of lung cancer, 3,4 but the associarioi 
has been demonstrated less consistently for th 
former. 26 J 7 On the contrary, che dietary associario: 
noted in che present srudy does not appear to depern 
on nistologic type, in line with the evidence emergin 
from other. 15 though not all, 17 previous studies. 
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Sobue, T., Suzuki, R. , Nakayama, N., Inubuse, C., Matsuda, 

M., Doi, O., Mori, T., Furuse, K., Fukuoka, M., Yasumitsu, 

T. , Kuwabara, O. , Ichigaya, M., Kurata, M., Kuwabara, 

M., Nakahara, K. , Endo, S. and Hattori, S. , "Passive 

Smoking Among Nonsmoking Women and the Relationship 

Between Indoor Air Pollution and Lung Cancer Incidence- 

- Results of a Multicenter Case Controlled Study," Gan 
to Rinsho 36(3): 329-333, 1990 (translation). 

This case-control study involved 120 hospitalized female 
cases and 519 hospitalized controls in Osaka, Japan. The authors 
attempted to elucidate lung cancer risk factors in nonsmoking women, 
with a focus on "elements in the everyday environment" rather than 
on occupational exposures. ETS exposure was assessed by 
questionnaire; only "yes/no" exposure categories are reported (e.g., 
there are no RRs calculated for intensity or duration exposure 
proxies). 


Statistically nonsignificant RRs of 0.94 (95% Cl 0.62- 
1.40) for husband's smoking and of 1.45 (95% Cl 0.94-2.23) for 
smoking by other members of the household (usually children) were 
reported. For childhood exposure, a statistically nonsignificant 
OR of 1.71 (95% Cl 0.95-3.10) was reported for maternal smoking; 
for paternal smoking, a statistically significantly reduced risk 
(RR = 0.60, 95% Cl 0.40-0.91) was reported for a univariate 
analysis. 


The relationships of various types of room heaters to 
lung cancer were considered. No significant relationships were 
reported for unvented stoves using gasoline, gas, coal, charcoal 
briquettes or wood; or for braziers, clay charcoal stoves, or foot 
warmers using charcoal. The data suggested that past use of straw 
or wood as a cooking fuel may be a risk" factor for lung cancer 
among nonsmoking women (for use at age 30, RR = 1.90, 95% Cl 1.09- 
3.30; at age 15, RR = 1.33, 95% Cl 0.87-2.02). 
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Sobue*l, T., R. Suruki*l, N. Hakayama*l, C. Inubuse*l, M. 
Katsuda*2, 0. D©i*3, T. KoriM, X. Furuse*5, K. Fukuoka*6, T. 
Yasumiteu*7, 0. Kuvabara*8, K. Ichigaya*9, M. Kurata*lO, M. 
Xuwabara*ll, X. Nakahara*l2, S. End©*13, and 6. Hattorl*13: 
PASSIVE SHORING AMONO N0NSM0XZN3 woken and the relationship 
RETT fEEN INDOOR AIR POLLUTION AND LUNG CANCER INCIDENCE—RESULTS 
OP A HULTZCENTER CASE CONTROLLED STUDY. Can to Rinsho, Vol. 36, 
No. 3, pp.329*333. 1990. 

Introduction 

According to the 1987 population dynamics statistics 
compiled toy the Ministry of Health and Welfare, the age-adjusted 
mortality of lung cancer in tooth men and woman is the second 
highest (after stomach cancer) among cancer mortalities' 1 . The 
age-adjusted mortality in stomach cancer has been steadily 
declining since 1960, while that of lung cancer has been rapidly 
increasing during tha sama period. If this trand continues, the 
ranking of thes# mortalities will toe reversed by the year 2000 Z} . 


*1 Survey Section, Osaka Prefectural Adult Disease Center. 

*2 Department of Internal Medicine, Osaka Prefectural Adult 
Disease Center. 

*3 Department of Surgery, Osaka Prefectural Adult Disease Center. 
*4 Department of Surgery, National Sanatorium Xinki Central 
Hospital. 

*5 Department of Internal Medicine, National Sanatorium Xinki 
Central Hospital. 

*6 Department of Internal Medicine, Osaka Prefectural Habikino 
Hospital. 

*7 Department of Surgery, Osaka Prefectural Habikino Hospital. 

«8 Department of Internal Medicine, National Sanatorium Toneyama 
Hospital. 

*9 Department of Respiratory Diseases, Osaka Red Cross Hospital 
aio Department of Thoracic surgery, Kitano Hospital. 

*11 Department of Respiratory Diseases/ Xansai Denryoku Hospital. 
*12 The First Department of Surgery, Osaka University School of 
Medicine. 

*13 The Organization to Eliminate Lung Cancer from Osaka. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 


2023512SS6 



For risk factors to explain this rising incidsr.cs of lung cancer, 
smoking is cited first. In Japan, the incidence of smoking among 
men has been declining in recent years but it was reported to be 
55% in 1988 3) , a rate considerably higher in comparison to the 
incidences in the western world. Thus the promotion of an 
antismoking policy is considered to be necessary* Although the 
incidence of smoking has recently been increasing among young 
women, it was reported to be mere a 9% s> in 1988, a figure much 
lower than those in western societies. To reflect this situation, 
the population-attributable risk of lung cancer due to smoking is 
711 in men and only 28% in women 4> . In other words, it is 
suggested that risk factors other than smoking exist in the 
development of lung cancer among women. 

in the past, for risk factors other than smoking that cause 
lung cancer to develop, studies have been conducted with e major 
focus on occupational exposure. In women, however, it is 
necessary that studies on exposure to various elements in the 
everyday environment supersede the investigation of the effects 
of occupational factors. However the relative risk of these 
elements in everyday environment is expected to be comparatively 
small. Thus it is necessary to include as many eases of lung 
cancer among nonsmoking women as possible for the analysis. 

The purpose of the present study is to elucidate the risk 
factors of lung cancer among nonsmoking women. Therefore the 
status of passive smoking and the relationship between indoor air 
pollution and the development of lung cancer were investigated, 
using the data from the ease-controlled studies conducted jointly 
by a number of health facilities. It should be noted that the 
study uses data collected up to the end of March 1989; thus the 
figures may be different in the final section of the report which 
is scheduled for the coming year. 

1. Subjects and Method. 

The "Organization to Eliminate Lung cancer from Osaka"’ 51 , 
with the participation of 8 major hospitals in Osaka specializing 
in the treatment of lung cancer, has been conducting a hospital- 
based case-controlled study since January 1956. Among the 
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patients newly admitted with a diagnosis of primary lung cancer, 
$53 men and 193 women were registered by the end of March 1969. 
only 23 out of these €58 men (3.5%) were lifetime nonsmokers. 
Among the 193 female patients, however, 120 (62%) were 
nonsaokers. The present analysis was limited to these nonsmoking 
female patients. Of the lung cancers in these nonsmoking women, 
78% were classified as adenocarcinoma. 

For control, 519 nonsmoking female patients were selected 
from those newly admitted to the same hospitals with a diagnosis 
other than lung cancer. Neoplastic diseases were the predominant 
diagnosis (85%) of these patients. Breast cancer (240 cases) was 
the most common, followed by stomach cancer (63 cases). For the 
analysis, the ages criteria at the time of admission was set from 
40 to 79 years for both the lung cancer patients and control. 

The information on smoking and indoor air pollution was 
obtained from a questionnaire, filled out by the patients, whieh 
was distributed and collected at the time of admission. Any 
questionable responses concerning the present analysis were 
excluded from tabulation. Medical information such as 
histological type of cancer was obtained from attending 
phyeleians. The age-adjusted odds ratio and 95% confidence level 
were computed by the Mantel-Kaenssel method using the PROC FREQ 
of SA$ 6> . Factors with an estimated value of the odds ratio over 
1.5 or below Q.C7 were selected and subjected to a logistic 
regression analysis using PROC LOGIST of SAS^. 

2. Results 

Table 1 shows an age-adjusted odds ratio where the 
population was divided into those with smoking husbands and other 
members of the family who were smokers. The table was prepared to 
find the effects of passive smoking on lung cancer in adults 
(prior to hospital admission). The odds ratio when the husbands 
were smokers was almost 1 (0.94), while smoking by other members 
in the household raised it to 1.45, indicating a slight increase 
in risk. Most of the other smoking members in a household were 
children. 

To find the effects of passive smoking during early 
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childhood, the age-adjusted odds ratios vere computed when 
fathers, mothers, or other members of the household were smokers. 
The results are shown in Table 2. When fathers were smokers, the 
odds ratio of passive smoking was Q.€0, with a significant 
reduction in risk. When mothers wers smokers, the odds ratio was 
computed to be 1.71. The risk rose in this instance but the 
change was not significant. The odds ratio for smoking by other 
members of the families was computed to be 1.13. 

Table 3 shows the effects of using room heaters (which may 
be a cause of indoor air pollution) on the development of lung 
cancer as an age-adjusted odds ratio. The ratio was computed 
separately for each age category when the heater was in use. For 
heating facilities which may be the cause of indoor air pollution 
the following were included: unwanted stoves using gasoline, gas, 
coal, charcoal briquettes, or wood; or a brazier, clay charcoal 
stove, or foot warmer which burns charcoal or briquettes. Air 
conditioners, stoves with vents, electric stoves, and electric 
foot warmers wers excluded from the study. Odds ratios vere 
computed in relation to the use of these sources of pollution at 
each ege level when the heaters vere used. As shown in Table 3, 
the ratios vere near 1 for each age level, shoving no significant 
relationship. 

The effects of using foot warmers (burning charcoal, small 
briquettes, or round briquettes for the source of heat when 
sleeping) on the inoidence of lung cancer were studied and 
expressed as an age-adjusted odds ratio .in Table 4. These ratios, 
shown by age level, vere near 1 for all ages, indieating no 
significant relationship. 

Next, age-adjusted odds ratios were computed for the effects 
of using straw or wood for cooking on the development of lung 
cancer (Table 5). Again, the ratios vere computed for each group. 
The ratio was 1.33 when the fuel was used at age 15 and 1.90 when 
used at aga 30, with the latter shoving a statistical 
Significance. All the patients who had been using straw or wood 
for cooking at age 30 had also used the same fuel et age 15. 
Therefore the odds ratio computed at age 30 was interpreted to 
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express the effect of long-term exposure to this source of 
pollution. None of the patients was still using straw or wood as 
a source of cooking heat. 

In these analyses, the odd9 ratios for the following 3 
situations were computed to be over 1.5 or less than 0.67J 
smoking by father or mother when the patient was young and the 
use of straw or wood as the source of cooking heat at age 30. 
Using these 3 situations as variables, the odds ratio was 
estimated using a logistic regression model (Table 6). Zt was 
found that only tha use of straw or wood as the source ©f cooking 
heat at age 30 shoved a statistical significance. 

3. Discussion 

The results of the present study suggested that ths use of 
straw or wood as a cooking fuel in the past is a risk factor in 
the development of lung cancer among nonsmoking women. Gao, et 
al. f> investigated women in Shanghai and reported that the use of 
rapeseed oil raises the risk of lung cancer by 40%. In the same 
report, the use of cooking fuel (coal, city gas, and wood) did 
not increase the risk. Xoo, et al.* 9 conducted a study on women 
residing in Hong Xong end reported that among cooking fuels, the 
use of petroleum increases the risk of lung cancer while the risk 
is lower when propane gas (Lpa) is used. However they added that 
these effects are relatively insignificant. MacLennan, et al. 10> 
conducted a study on Chinese women in Singapore and reported that 
there was no difference with respect to the risk of lung cancer 
when wood or charcoal used as cooking fuel was compared against 
petroleum and gas. The subjects of these studies were all Chinese 
women. Zn addition, exposure was based on whether the subjects 
ever used the fuel in question at all in the past or whether they 
are currently using it. Such criteria may not necessarily reflect 
past exposure accurately. Furthermore there is a possibility that 
those who were classified as "not exposed" say actually have been 
substantially exposed. If these possibilities are taken into 
consideration, the results of these studies do not necessarily 
contradict ours. 

No subjects currently use straw or wood for cooking fuel so 
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v« could not institute a policy of primary prevention of lung 
cancer in relation to this practice. However the finding is 
considered significant in suggesting that some factor(s) closely 
related to our daily lives may be recognized as risk factor(s) 
for lung cancer that appears 10 or 20 years later. 

Ho statistical significance was obtained from the effect of 
maternal smoking when the subjeot s vers you ng. 
estimated odds ratio was high (1.79) and ths power to:dete§t|the 
significant difference from the cases of the present study was 
computed to be 56%. Therefore further studies with a larger 
number of subjects are considered necessary. As for the short¬ 
term effect of maternal smoking on the health of children, Tager, 
«t al. m reported that the respiratory function was depressed in 
children when parents were smokers and the tendency was 
exaggerated when the mothers were smokers. Hu, et al. 12) conducted 
a case-controlled study on white women in Los Angeles but they 
failed to find a significant relationship between lung cancer and 
maternal smoking. Zn Japan, Shimizu, et al. t3> reported an odds 
ratio of 1.6 for maternal smoking in relation to lung cancer in 
vomen> 

Zn the present study, the risk of lung cancer from paternal 
smoking va9 significantly reduced in a single variate analysis 
but the results of a multivariate analysis were not significant. 
Compared with the mother, the time a child spends with her father 
is expected to be short; and the tendency towards a decline in 
risk is believed to be due to soma confounding factor (such as 
social class). 

For the effect of passive smoking during adulthood, the 
present study focused on smoking by husbands but no significant 
correlation with lung cancer vae established. Zn Japan, 
Hirayaaa 143 , and Akiha, et al 1 * 3 found a signlficnat relationship 
between the two but Shimizu, et al. 133 did not. Blot, et al. ,6> 
conducted a meta analysis based on epidemiological data 
throughout the world and estimated that husbands' smoking raises 
wives' risk for lung cancer by 30%. The 95% confidence range of 
the odds ratio in the present study is 0.62 to 1.40 and includes 
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1.30 vithin but a clearcut conclusion could not be drawn from 
such an uncertain risk factor. Tha present study also indicated 
that the effect of smoking by other member® of the household, 
rather than by husbands, tends to be more significant. $himi2u, 
et el. 0 * reported that smoking by fathere-in-lav who lived in the 
same households has a more significant effect than that by 
husbands. 

Tha analysis in the present study failed to show an increase 
in the risk of lung cancer in relation to the use of heating 
equipment. For the uee of various heating devices, Leung 171 
reported that the use of petroleum stoves raised the risk of lung 
cancer among women in Bong Kong. In Japan, however, Shimizu 1 ®’ 
conducted a case-controlled study in Nagoya in vhleh no increase 
in the rick of lung cancer was recognized in association with the 
use of petroleum stoves. 

The most serious problem Inherent in the methodology of the 
present study is a large number of cancer patients (especially 
those with breast cancer) included in the control. Both the cases 
and oontrol were nonsmokers and there have been no reports on the 
relationship between the exposure factor—the subject of the 
present analysis—and cancer involving other organs. Therefore 
inclusion of a large number of cancer patients is not considered 
to present a serious problem. However dominance by a single 
clinical entity (breast cancer in this instance) Is not desirable 
in view of the nature of the control. 

The authors plan further studies using a larger number of 
patients and an Improved analysis of the control. 

The authors express their gratitude to Dr. Banal (Osaka 
Adult Disease Center) who prepared the original form of the 
questionnaire for the present survey under the guidance of Dr. 
Muir (IARC). 
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Table 1. Odd* Ratio or Passive Sacking in Adulthood (before 
Hospitalization) 

L W JC&r cet / gg Mr o l Mfla foils* 




(95% Confidence 
Level) 

Smoking by Husband 

no 

56/229 

1.00 

yes 

64/200 

0.94(0.62-1.40) 

Smoking by Other Members 

no 

77/384 

1.00 

yes 

43/135 

1/43(0.94-2.23) 

a Adjusted by age et hospital 

admission. 



Table 2. Odds Ratio of Passive Smoking during Childhood 


lung-Cancer/Control Odd 9_ Ratio * 




(95% Confidence 
Level) 

Smoking by Father 

no 

47/144 

M 

• 

O 

o 

yes 

73/375 

0.60(0.40-0.91) 

Smoking by Mother 

no 

102/473 

1.00 

yes 

18/46 

1.71(0.95-3.10) 

Smoking by Other Members 

no 

93/416 " 

1.00 

yea 

* Adjusted by age at hospital 

25/103 

admission. 

1.13(0.69-1.87} 
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Teble 3. Odds Ratio When Heating Equipment Which Kay Be The 
Cause of Indoor Air Pollution is Used—Observation 
in Relation to the Age When the Equipment Was Used 
psa of Equipment Lung Cancer/Control 




(95% Confidence 
Level) 

At Age 15 

not used 

37/150 

1.00 

used 

83/359 

0.94(0.60-1.45) 

At Age 30 

not used 

45/212 

1.00 

used 

75/307 

1.09(0.72-1.65) 

At Present 

not used 

6S/289 

1.00 

used 

55/230 

1.07(0.71-1.60) 

* Adjusted by age at 

admission. 


Table 4. Odds Ratio When Foot Warmers 

Were Used During 

Sleep—observation at Each Age Level 

Use of_the-Equipment 

Lunq_Ca*e*r/.control ©d<j«__Ratio* 

(95% Confidence 
Level) 

At Age is 

not used 

75/327 

1.00 

used 

44/192 

0.97(0.64-1.47) 

At Age 30 

not used 

95/429 

1.00 

used 

25/90 

0.89(0.53-1.51) 

At Present 

not used 

119/514 

1.00 

used 

1/5 

0.67(0.09-4.99) 


* Adjusted by age at hospital admission. 
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Table 5. Odds Ratio When Straw and Wood Are Used for Cooking 


Fuel 

Use of.the Fuel 

Lung .cancer/Control Odds Patio’ 



(95% Confidence 
Level) 

At Age IS 

not used 

46/252 

1.00 

used 

74/267 

1.33(0.87-2.02) 

At Age 30 

not used 

94/469 

1.00 

used 

36/ 50 

1.90(1.09-3.30) 

At Present 

not used 

123/519 

- 

used 

0/0 

- 

* Adjusted by age at hosp 

ital admission. 



Table 6. Age-Adju«t«d 0dd9 Ratios for Maternal and Paternal 
Smoking during Childhood; and the Use of straw and 
Wood as a Cooking Fuel at Age 30/ Calculated by 
Logistic Regression Analysis 


Factors Odds Ratios 

Maternal Smoking During childhood 
Paternal Smoking During Childhood 
Use of Straw and Wood as cooking 
Fuel at Age 30 


,{95% Confidence Level) 
1.82(0.98 - 3.37) 
0.70(0.43 - 1.16) 

1.71(1.02 - 3.10) 
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Association of Indoor Air Pollution 
and Lifestyle with Lung Cancer in 
Osaka, Japan 

TOMOTAKA SOBUE 


Sobue T ‘Division of Epidemiology, Department of Field Research. The Center fbr Adult Diseases. Osaka 1i*3*3 Makamt 
icn, Migasninart-ku. Osaka 537. Jbpan). Association of indoor air, pollution and lifestyle with.lung cancer m Osaka. 
Japan. Ihtemanonal Journal of Epidemiology 19S0. 19 (Suppl 1); S62-S66. 

A hospital-based case-control study among non-smoking womemwas conducted to clamfy risk factors in non-smoking 
females in Japan. Cases consisted of 144 non-smoking female lung cancer patients, and these were compared to 7T3 
non-smoking female controls. The odds ratio 195% confidence interval! for use of wood or straw as cooking fuels when 
subjects were 30 years old was estimated as T.77 (1.08 to 2.9D: For those wnose household members, other than hus¬ 
bands. had smoked, the odds ratio was estimated as 1.50 11.01 to 2.32). For those whose mothers had smoked, the 
Odds ratio was estimated as 1.28 <0.71 to 2.31), Use of heating appliances did not show an elevated risk. Some points to 
be noted mithe study of low-risk agents for lung cancer are discussed. 


In Japan, lung cancer was the second leading cause of 
cancerdeaths for males and femalds in 1967.' In males, 
although'smoking rates have been decreasing gradu¬ 
ally since the 1970s. 61% of males smoked in 1988, 
which is considerably higher than in other developed 
countries. Ih females, however, smoking rates have 
been quite constant' since the 1950s—only 13% of 
females smoked in 1988. which is low for a developed 
countrv As a result, population; attributable risks for 
lung cancer caused by smoking were estimated at 71% 
in males but only 26% in females.' 

In the standard mortality ratio (SMR) analysis of the 
geographical distribution of lung cancer risks, a higher 
SMR was observed in coastal urban areas than in 
inland rural areas for males, but for females no such 
tendency was observed.' This indicates that occupa¬ 
tional exposure and outdoor air pollution seem to have 
little influence as lung cancer risks for Japanese 
women. Therefore, it is necessary to investigate nsk 
factors for females which might be related to daily 
lifestyle. 

This study aims to clarify the risks of lung cancer 
caused by indoor air pollution among nonsmoking 
females by means of a hospital-based case-control 
study. 

This work is part of a joint project of the research 
group for lung cancer prevention in Osaka. The mem¬ 
bers are listed in Appendix I. 

Division oi Epidemiology. Department ofField Rtsearehi The Center 
for Adult Diseases. Osaka 1-3-3 Nakamich Higashinan-ku. Osaka 537 
Japan 


MATERIAL AND METHODS 
According to Osaka Cancer Registry. 2481 primary 
lung cancer < 1977 males and 504 females) patients were 
diagnosed in Osaka Prefecture in 1985 Of these about' 
one-quarter were registered from the top eight hospi¬ 
tals. which have special departments tor lung cancer. 
These eight hospitals participated in ai multi-centre, 
hospitahbased case-controli study with the support of 
the Osaka Anti-Lung Cancer Association: 

Both cases and controls were collected from those 
newly admitted to the eight hospitals from 1 January. 
1986 to 31 December 1988. and their ages ranged from 
40 to 79 years at the time of hospitalization. 

Of the above eight hospitals, all wards for lung 
cancer and one or two wards for other diseases were 
involved in this study. All newly-admitted patients, 
both males and females, in these wards were investi¬ 
gated bv a selLadministered questionnaire at the time 
of admission to the hospital. A uniform questionnaire 
was used in all hospitals, designed specifically for this 
study, which included questions about smoking habits, 
exposure to environmental tobacco smoke (ETS) and 
exposure to possible indoor air pollution. A total of 
1079 lung cancer patients and 1369 patients of other 
diseases were investigated for males, and 295 lung 
cancer patients and 1073 patients of other disease for 
females. Males were not included in this analysis. For 
females, there were 55 current smokers, 64 ex- 
smokers. 156 nonsmokers and 20 patients with 
unknown smoking status for lung cancer patients, and 
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a corresponding 122. 92 /jnd "<) tor patients of 
other diseases, respectively. Analysis was focused on 
156 nonsmoking female lung cancer patients as cases 
and female patients of other diseases as controls. 

No matchtng procedures vs ere conducted! between 
cases and controls' There were 1!2 cases,jnd28 controls 
excluded because ot missing iniorimation on exposure. 

As a result. Ida cases and "31 controls comprised the 
total for this study 

Adjusted odds ratios were calculated bv the Vlantel- 
Haenszel method" using lour levels of age categories ar 
admission and two levels ot‘ieducationi Li^eisttc recres- 
vion analysis was performed including the variables 
which showed significant increase ot risk in univariate 
analysis." 

RESULTS 

Alllcases were microscopically confirmed, and had the 
following distribution—adenocarcinoma <7S%). 
squamous cell carcinoma ($%):. small cell carcinoma 
i5%l. large cell carcinoma (5%). and other histoloei- 
cal types (4% ). Controls were diagnosed as having the 
following diseases: breast cancer (46%). stomach 
cancer (13%.). other cancers (16% ). benign neoplasms 
(S%K circulatory diseases (4%). respiratory diseases 
(5 %)l intectious disease (2%) and digestive diseases 

i n o . 

(- O ). 

Table l shows the distribution of age and! edu^ 
cational level! for cases and controls. The mean age at 
admission to hospitals was 60 for cases and 56 for con¬ 
trols. Higher education levels were observed for con¬ 
trols as compared!to those for cases. 

Table 2 shows adjusted odds ratios for lung cancer 
associated with use of wood or straw- as cooking fuels 
according to the age ate.xposure. Significantly elevated 
risks were observed for subjects 30 years of age who 
had used wood or straw as cooking fuels.,Use of these 
fuels at age 15. showed a slight increase or risk 
although it was not statistically significant. When the 
exposed were defined as those who used these fuels 

Table I 1 Distribution ot aze at admission and vears of education for 
casts and controls 

Characteristics Case Control 
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either at age 15 or age 50. the odds ratio was estimated 
as 1.28 with an <1 S7 confidence interval. 

In the calculation of the odds ratio, the use of heat¬ 
ing appliances—kerosene, gas, coal, charcoal I and 
wood stoves without'chimneys were regarded as poss¬ 
ible sources ot exposure w hich could pollute indoor air 
w ith combustion, products. Electric air conditioners, 
stoves with chimneys and electric stoves were not 
regarded as sources ot exposure. There were no risk 
elevations observed for exposure at nnv aee (Table 5). 
The charcoal foot warmer was populhrlv used until the 
hut is now rarelk used in Japan. Again, risk ele¬ 
vation was not observed tor exposure at anv aee (Table 

Odds ratios for lung cancer associated with ETS 
during childhood were shown by source of exposure 
(Table 5). A slight increase of risk was suggested! for 
those wuh smoking mothers, although statistical sig¬ 
nificance was not observed. 

As regards ETS in adulthood, an elevated risk was 
observed for those whose household members, other 
than husbandU had smoked (Table 6). Smokers among 
other household members consisted chiefly or the hus¬ 
band's father and sons. 

Table 7 show s the results of logistic regression analy¬ 
sis, including the three variables in the model, which 
were suggested to raise the risk of lung cancer inum- 
variate analysis. Use of wood or straw- as cookine fuels 
at age 30 show ed a risk 1.7 times higher, with statistical 
significance. The other two variables showed slightly 
increased! risks, but were not statistically significant. 
The results from the same analysis, when breast cancer 
patients (controls) were excluded, showed similar 
results. 

DISCUSSION 

From the results of this study, the use of wood or straw 
as cooking fuels was suggested as a possible risk factor 
for current female lUng cancer cases in Japan, despite 


Table 2 Odds ratios f or fun f cancer associated *tththeuseof *ood dr 
ura* as cookmq : fuels according to ate at exposure 
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equipment: polluting room Jir ~ith combustion products, according to 
use j rexposure 
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its being an old practice. These types of cooking fuels 
were widespread until the 1960s even in suburban 
areas, but now very few people use them even in rural 
areas. Of those who used wood or straw at 30 years of 
age. 90% had also used these cooking fuels at 15 years 
of age. This indicates that those exposed at age 30 must 
have been exposed for a longer duration. 

It is reported that use of cooking oil. especially rape- 
seed oil. increased the risk of lung cancer among 
Chinese women in Shanghai.- In the same report, how¬ 
ever. the use of cooking fuel including coal, gas and 
wood did not show an elevated risk of lung cancer. In 
Hong Kong, the use of kerosene oil as cooking fuel 
appeared to increase the risk of lung cancer among 
Chinese women although the effects of these factors 
seemed to be limited.' 1 It is also reported from Suv 
gapore that there was no difference of risk for lung 
cancer between those who used wood or charcoal and 
those who used petroleum or gas.’ However, all these 
reports provided information concerning Chinese 
wornem who practice different methods of cooking 
from Japanese women. Also, in these studies, the 
exposure from cooking fuels were defined as ever ver¬ 
sus never or were based on only recent status, and the 


Table 4 Odds ratios for lung cancer associated with the use of 
charcoal foot warmers for sleeping according to age at exposure 
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exposures variable may no.t:correctly reflect the status 
ofipasrexposure. In fact, w hen ever versus never anal¬ 
ysis was used, the use of woodOr straw as cooking fuels' 
did not'show a significant elbvanon.of rusk. 

In the present study, no one was found who uses 
wood or straw as cooking fuels at present', so this does 
not constitute a tactor for primary prevention in this 
country However, this showed that the env ironmental 
exposures occurring 20 years ago could affect the inci¬ 
dence ot lung cancer, which in turn means that some 
lifestyles'widespread ar present can be risk factors for 
lung cancer in the future although conventional epi¬ 
demiological studies cannot reveal these factors at 
present 

It has been reported that some compounds found in 
wood smoke—benzol a Ipyrene and formaldehvde— 
are possible human carcinogens.' It has been shown 
that'the aromatic fraction of wood smoke, w hich con¬ 
tains various polycyclic aromatic hydrocarbons ha* 
mutagenic activity. J Alsoi the polar fraction of organic 
extracts from emissions of wood combustion has been 
shown to have direct mutagenic activity. ,l It is reported 
that' natural inhalation exposure to* wood smoke 
increased the incidence of lung cancer in mice. 

The use of heating equipment for room air. including 
kerosene, gas. coal, charcoal and wood stoves without 
chimneys, did not show an elevated risk oflung cancer. 
Of these, charcoal and kerosene was most frequently 
used at age 15 and 30. respectively. Wood was used for 
heating fuel only for less than 5°o of the population. 
Therefore the risk due to wood stoves could not be eval¬ 
uated. It is reported!from Hong Kong that the use of 
kerosene stoves increased the risk in women. : In 
Japan^ no increase of risk was observed for the use of 
kerosene stoves. 1 v 

ETS from the mother during childhood seemed to 
raise the risk but did not show statistical significance. It 
has been established that ETS for children increases 
the occurrence of Ibwer respiratory' illnesses, particu- 


TabiE 5 Odds ratios for lung cancer associated with environmental 
tobacco smoke Junng childhood bv source of exposure 
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larly early in life, and increases the frequency of 
chronic respiratory symptoms/*Its relation to lung 
cancer, however, has been less clear. It is reported that 
the odds ratio for lung cancer associated with exposure 
to a smoking mother for nonsmoking females was 1.7 
in the U.S/° and 4.0 in Japan. 1 " 

Concerning ETS in adulthood. ETS from the hus¬ 
band did not show an elevated risk in this study. In 
Japan, a 50-100% increased risk for lung cancer associ¬ 
ated with ETS from the husbands was reported 18 :y 
although some studies found no increase.' It is esti¬ 
mated from the meta-analysis dealing with two cohort 
studies and ten case-control studies that the increased 
risk of lung cancer by ETS from the husband would be 
30%. 11,1 In the present study. ETS from household 
members other than the husband showed an increased 
risk of lung cancer. This is consistent with a report from 
Japan that ETS from the husband's father elevated the 
risk of lung cancer 3.2 times. 1 

Some methodological problems should be con¬ 
sidered in this study. First, a substantial proportion of 
control consisted of cancer patients, especially breast 
cancer. Although use of cancer controls has various 
merits and dements. :1 it is obviously not appropriate to 
use controls from a single disease. When breast cancer 
was excluded from controls, the odds ratios for use of 
wood or straw as cooking fuels, ETS from the smoking 
mother, and ETS from household members other than 
the husband became 1.65. 162 and 1.47. respectively, 
which did not show substantial change. 

Second, smoking status of the study subjects was 
investigated by self-administered questionnaires and 
no validation was conducted by other objective means, 
such as testing for cotinine in urine or carbon monox¬ 
ide in expired breath. However, these methods cannot 
be applied to determine smoking status in the past only 
to recent smoking status. Further studies are needed in 
this area. 

Third, the exact duration of intensity of exposure 
could not be investigated for use of cooking fuels and 
ETS from various sources of exposure. However. 


detailed information obtained from: individual 
memory* may not be reliable enough to conduct dose- 
response analysis." :y 

Fourthi no systematic review for histopathological 
diagnosis was earned out. but routine patholoev 
reports were used. However, since all' pathologists 
involved inithe eight hospitals were specialists in Ibng 
cancer and had worked at least five years in this area, 
validity of these reports were thought to be quite high 
as far as the determination as to whether it'was malig¬ 
nant or bemgm The analysis in this study was not con¬ 
ducted by dividing lung cancer into histological types, 
and it is believed the effects of this on the results wouid 
be minimal. 

There are some epidemiological points to be dis¬ 
cussed in the study of lOw-nsk agents. First, subjects 
were limited to low-risk individuals for lung cancer, 
which in this study were Japanese females who had 
never smoked. It is generally thought that focusing on 
low-risk individuals can strengthen the association 
between the disease and exposure.' 1 making it easier to 
find possible associations, except when positive inter¬ 
actions exist. 

Secondly, when we categorize the study subjects into 
exposed and non^exposedi it is important to pay atten¬ 
tion to the timing between exposure and ! disease. 
According to the mechanisms of carcinogenesis, this 
appropriate time difference will vary. For example, if 
the agent in question acts mainly in the early stages of 
carcinogenesis, there should be a longer latency time 
between exposure and disease, but if the agent acts 
mainly in the later stages, the lag time between expo¬ 
sure and disease will be short. In this study, exposures 
were defined according to the patient’s age. and were 
able to reveal the association between cooking fuel and 
lung cancer. However, if we use ordinary classifi¬ 
cations. such as never-user versus ever-user. or present 
use. the association would not be seen. 

Thirdly, even if we can use the appropriate classify 
cation of exposure, considering its timing in the occur¬ 
rence of the disease, it is important that the population 
has the appropriate diversity in terms of exposure 
classification. In other words, there should be some 
proportion of people who will be classified as non- 


Ta»le 7 Odds ratios estimated by logistic regression analysis. 
Adtusted for age at hospitalization. 
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exposed together with people who w ill be classified as 
exposed. This is not always the case in the situation ot 
cooking or heating practices, tor which most people 
^hare ji common tradition.. Iln Jtipan. there have been 
drastic changes in lifestyle since World War H 1 Sanitarv 
conditions in most houses were not very good! in the 
but have dramatically improved in the l^8l)s. 
and this can be regarded as an appropriate non* 
exposed situation. Mixed practices in cooking and 
heating were prevalent during this transitional period 
between the 195<H and 11980s.. which provides a good 
opportunity to identify a low-risk agent for lung cancer 
associated With daily lifestyle. 
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62: 982-987, 1990. 

United States and Chinese researchers collaborated on 
this large case-control study, conducted in two industrialized 
cities whose lung cancer rates are among the highest in China. Data 
were collected by personal interview with 964 cases and 959 
controls (the authors do not indicate whether any surrogate 
respondents were used). Histological information was available 
for only 4 2% of the cases. A number of potential confounders, 
including diet, history of lung disease, and use of traditional 
heating devices, were examined. Although the authors reported no 
statistically significant case-control differences regarding several 
indices of ETS exposure, they nevertheless wrote: "Despite the 

large size of our study, we were unable to clarify the magnitude 
of risks due to passive smoking, recognised as a cause of lung 
cancer around the world." An OR of 0.7 (95% Cl 0.6-0.9) was 

reported for spousal smoking among nonsmoking individuals (205 
cases, 331 controls); this OR is statistically significantly & 

negative. 


For nonsmokers reporting ETS exposure in the workplace, 
the authors reported an odds ratio of 1.1 (95% Cl 0.9- 

1.6) . Although the reported OR was not statistically 
significant, the authors characterized it as "a small 
excess risk." 

ORs for mother or father smoking were presented. However, 
it appears that these analyses represented adult rather 
than childhood exposure. Nonetheless, neither was 
statistically significant. 

Statistically significantly elevated ORs were reported 
for the use of indigenous heating devices. For instance, 
use of "kang," brick beds heated directly by a stove 
beneath them, for more than 21 years was associated with' 
an OR of 1.5 (95% Cl 1.1-2.0). 

Cooking practices were also associated with statistically 
significant elevated relative risks. For instance, deep 
frying more than two times per month had a reported OR 
of 2.1 (95% Cl 1.5-2.8), and experiencing frequent eye 
irritation while cooking had an OR of 1.8 (95% Cl 1.3— 

2 . 6 ) . 

ORs for certain medical history variables were also 
statistically elevated. A history of tuberculosis in a 
household member had an OR of 1.6 (95% Cl 1.2-2.1), and 
a history of pneumonia in the home had an OR of 2.3 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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(reportedly statistically significant, but no Cl was 
given) . 


The authors claim that their data suggested there was no 
effect of diet on lung cancer risk. This conclusion is 
not consistent with data presented in other studies, 
which suggest that certain dietary variables may be 
related to lung cancer risk. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Lung cancer among women in north-east China 

A H Wu-Williaras 1 . X.D. Dai\ W. Blot 2 , Z.Y. Xu 4 , X.W. Sun\ H.P. Xiao 4 , B.J. Stone 1 , 

S F Yu J Y P. Feng 4 , A.G. Ershow ; , J. Sun 4 , J.F. Fraumcm Jr 5 & B E. Henderson 1 

n of Preventive Medicine University ofScuthem California School of Medictne. Los Angeles. CA 90033. USA 

■ Sononal Cancer Institute. Bethesda MD 20892. USA 1 Harbin Medical School. Harbm . Heilongjiang Province. 

Peoples Republic of China and '*Liaoning Public Health and Ann-Epidemic Station Shenyang. Liaoning Province. 

People s Republic of China. 


Semmeey A case-control study of lung cancer mvoivinj interv»cw» with 965 femak paoenta and 959 controb 
in Shenyang and Harbin, two industrial aoa which have among the highest rates of lung cancer in China, 
rrveakd that CTprttu smoking is the main causal factor and acooumad for about 35% of the rumoun among 
women Although the amount smoked was low (the cases averaged eight agamies per day), the percentage of 
smokers among women over, age 50 in these cnies was nearly doubk the national average Air pollution from 
coa/ burning stoves was implicated. as risks of lung cancer increased in proportion to yean of exposure to 
Kang* and other heating devices indigenous to the repo n In addition, the number of meals cooked by deep 
frying and the frequency of smokiness during cooking were anon a tad with nik of lung cancer More cases 
than controls reported workplace exposures to coai dual arid to smoke from burning fuel. Elevated risks were 
observed for smelter, workers and decreased risks for textile workers. Pnor chrome bronchiuiyemphysema, 
pneumonia, and recent tuberculosa contributed significantly to lung cancer risk, as did a history of tuber¬ 
culosis and lung cancer in family members. Higher intake of carotene-nch vegetables was not protective 
against lung canceT in this population. The finding were qualitatively similar acroes the mayor ceil type* of 
lung canceri except that the associations with smoking and previous lung were stronger for squamous; 

oat cell cancers than for adenocarcinoma of the lung. 


> 


The rate of lung cancer among Chinese females is among the 
highest in the world. Elevated incidence, particularly of 
adenocarcinoma of the lung, has ben noted for Chinese 
females residing m different geographic areas, including 
Singapore (Law et a/.. 1976). Hong Kong (Kung era/.. 1984), 
Shanghai (Gao et a/.. 1988) and the United States (Hinds et 
al. 1981). The high rates are unusual because few Chinese 
women smoke tobacco. Within China, elevated rates of 
female lung cancer are found in urban areas such as Shang¬ 
hai and m rural as well as urban arras of the northeastern 
provinces of Liaoning and Heilongjiang (National Cancer 
Control Office. I960; Xu et al .. 1986). Reasons for the geo¬ 
graphic variation and clustering of high rates of lung cancer 
in the Don hem provinces are not known. We report here the 
results from case-control studio conducted in Shenyang and 
Harbm. the two major industrial aoo in Liaoning and 
Heilonjiang provinces, to evaJuate the role of several poten¬ 
tial ruk factors. 


VMih 

In 1985-87. invesogaton from the Liaoning Province Public 
Health and Anu-Ep*demic Station and the US National 
Cancer Institute conducted a large King cancer study indud- 
ing 1.517 males <T& cases. 784 controls) and 1.073 females 
(518 cases. 555 controls). During the same tune period, inves¬ 
tigators at Karbxn Medical College and the Univernty of 
Southern California conducted a case-control study focused 
on female lung cancer (446 cases. 404 controls). Investigators 
from both studies met du rin g the pi*"«i"| phase of the study 
and adopted a unified protocol to ascertain and select cases 
and controls, and a common questionnaire for the interview 
component of the study Dels on risks from wv^ttg and air 
pollution among men and women in Shenyang have been 
published e ls ewhere (Xu et al .. 1989). Herein we report risks 
among females associa t e d with a variety of factors, increaang 
sample sizes by nearly 80% by combining information from 
the two abes. 


Corapooskwcr a.H Wo-WiHum. 

I ** y|d T? March 1990, aad a rmaarf form 25 hky 1990. 


Cose ascertai nm ent 

We sought to enrol aJJ newly diagnosed primary lung cancrre 
m females in the study areas b etween 1985 and 1987. Utilis¬ 
ing the cancer registries of Harbm and Shenyang, a system of 
rapid case ascertainment was established with the coopera¬ 
tion of aJ] the major hospitals serving its area (about 35 in 
each aty). In bnef, the admitting physicians at each parti¬ 
cipating hospital completed a case abstract form whenever a 
lung cancer nj diagnosed. We received these abstracts on a 
bi-weekiy bans and selected as eligible cases those with 
primary, incident lung canoen diagnosed among female resi¬ 
dents of the study area who were aged less than 70 yean at 
the time of riiagnows The lung cancer diagnosis and cell-type 
classification were verified locally in each study area by a 
pand of pulmonary specialists and petbologtsu. 


Controls were females randomly s el e c ted from tbs general 
populations of Harbin and Shenyang. Controls were fre¬ 
quently matched by 5-year age group to the expected distri¬ 
bution of esses, which was determined in advance uang the 
number and age distribution of female lung cancer cases 
reported in the two cities in 1913. A three-stage sampling 
pr oced ure was used to adect each control The Bubal usn for 
randomisation was the oeghbourhood committee, of which 
there are about 1.300 each in Harbin and in Shenyang. 
Committees were randomly rejected with replacement after 
weighting by their population kaea Then we randomly chose 
a household group from the approximately 10-25 bones hold 
group* within each rejected neighbourhood Occam tree, la the 
final stage, among all females in the 5-year age category 
within the houeehold poop, cere was randomly rei e rt ed. 


Qmstim ewirr 

A structured, pre-coded qiwrionnsirt was used by trained 
interwewrs who c ond u c te d personal internee* with the par¬ 
ticipants is their homes or work ate* or ta the boepitaLchmc. 
The interview gathered information on drenographsc factors, 
active and parervw wnofce exposure, bfetnne rererirtmal and 
occupational hseorwe, diet and cooking practices, personal 
history of oorrmskgnat haag fh—re, history of tuberculoma 


Control selection 


Source: https://www.industrydocuments.uesf.edu/docs/sypxOOOO 
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(TB) and cancer in fin* degree relative* and reproducing 
factors Question* on smoking included the Amount iad 
type* of tobacco products smoked, age when smoking juri¬ 
ed, and for ex-*noken. Aft when Booking uopped. To 
utea ptssvt moke exposure. ** asked about tifrumr resi¬ 
dential exposure to tobacco moke from cohabitant* indud- 
iDg the amount and duration of exposure from each smoking 
cohabitant In addition, we asked if the subject was exposed 
to passive smoking at each work place. For each residence in 
which a subject lived for three or more yean, we asked in 
detail about beaung and cooking practices, including 
methods for heating and cooking and types of fuels used. 
Several Questions were asked about ‘Kang*, bnck beds com¬ 
monly used m the north-eastern part of China, which are 
hcated either directly by a stove underneath them or by pipes 
connected to the cooking stove. To asjcas dietary habits 5 
years pnor to interview, we asked subject* to estimate their 
frequencies of intake of 33 food item* including staple grains 
Incc. wheat, maize), soy* bean producu (bean curd, ferment¬ 
ed bean paste), dned peas and beans animal protan sources 
(eggs. fish, shellfish, liver, poultry, pork), fermented/ialted 
foods, alcoholic beverages, and fresh vegetables and fruits. 
Also included were questions on diagnosis by a physician of 
previous each lung diseases, age at lung disrate diagnosis, 
and if hospitalisation was required Information on outcome 
of each pregnancy, age at mm arc he and at menopause was 
also elicited. As a quality-control measure, interviews were 
cassette-recorded for review by a field supervisor. 


Statistical methods 

The data were edited, coded, keypunched and submitted to 
computerised rangr and consistency checks. The statistical 
analyses wen based on multivariate techniques for case- 
control data (Bresldw A Day. 1990) Unconditional logistic 
regression analyses were used to estimate summary relative 
nsks (RRs) of lung cancer associated with various factors 
while adjusting for other factors. RRs were calculated for all 
lung cancer combined and for specific ceil types We present 
results for squamous cell and oat/smaU ceil cancers combined 
because we had too few oAt smail cell cancers to conduct 
separate analysis and because these two ceil types of lung 
cancer art more strongly associated with Booking than 
adenocarcinoma of the lung (Lubtn A Bloc 1964). Our 
analysts for adenocarcinoma of the lung did not include large 
cell cancers There weTt too few large ceil cancers for in¬ 
clusion by ceil type. In the analyses including all subjects, the 
regre ss ion models contained terms for age {less than 30, 
50-59. 60-69 years), education (no formal education, pri¬ 
mary or secondary school high school and higher), smoking 
(non-smoker, smoked 1-19 agamtea per day and 1-29 
years. 1-19 cigarettes per day and 30-39 yean, 1-19 
agamies per day and 40 + years. 20 ♦ agamtas per day 
and 1-29 years, 20 ♦ dgamua per day and 30 - 39 years, 
20+ agamtea per day and 40 ♦ yean) and study centre 
(Harbin versus Shenyang), We alao conducted analyma 
restricted to nonaattkan. deleting the Backing vena Mas in 
the regression m odel and adjusting only on age. education, 
and centre. 


All interviews were conducted in 1943-17. At the cioat of 
case recruitment. 1.049 ebgibk periapts had been identifi e d 
by the Harbin and Shenyang cancer rtgsscnea. Nine-hundred 
and sixty-four (91.1%) were interviewed. 32 (3.1%) died 
before our attempted contain. 30 (4.1%) were not lo c a t e d 
and three (0.3%) ref wed to pamripeie 

Forty -two per cent (e • 405) of the canes were diagn ose d 
by tueus beopey, 32% (» - 309) by cytology. and 26% (• • 
351) by radiology. Although the percentages of patholog¬ 
ically and cytotognDy confirmed cases were higher ia 
Shenyang than in Harbin, the ced-rype dmnbuooos wee 
similar. In the comb in e d set of case* there were 44% 


(*-3)0) adenocaranomaa, 2J% (*-201) squamous ceil 
carono-mas, 16% (* - 117) oaunnail ceil caraootnas and the 
re m ainder were large ceil carcinomas. mixtures of other cell 
types or the ceil type was not known (* - 66). 

A total of 959 control* (404 m Harbin. 555 id Shenyang) 
wvTt interviewed Gaso (mean agr 53 9 years) and controls 
(mean age 35 4 yean) were clbeefy matched on age but cases 
were less educated than controls Relative to those with no 
formal education, the RRs for women with primary /junior 
school, high ichool technical school or colkge education was 
0 9. ! 0. 01 respectively (RR for linear trend 0.9; 95% Cl 
01-10). 


Smoking habus 

Table I shows the percentages of women by 5-year age group 
smoked agamies for 6 months or Ihngtr. The preval¬ 
ence of smoking in the general population (i.e. among con- 
troji) varied with age. bein| much higher (approximately 
40%) among women 50 or over than among women below 
50 (smoking rau 24%). but increased nsks were seen »n 
smokers at ail ages For all lung cancers combined, smokers, 
experienced a 2.3-foW (95% C! I 9-2.1) increased risk of 
lung cancer The age-, education- and ary-adjusted RR* for 
smoking were 4 2 (95% Cl-3.0-5 9) for, squamous cell 
cancer. 2.2 (95% Cl'1*4- 3.2) for' oat smail cell cancers. 15 
(95V* Cl 11 -1.9) for adenocarcinoma of the lung and 2.5 
(95% Cl 1.9-3.3) for the other' category which included 
those diagnosed clinically, large cell cancers, and those with 
mixed or unknown cell type. Mon (57%) cases began smok¬ 
ing before they were 20 years old. compared to 40V* of 
controls; the average agr when subjects began to smoke was 
19 9 for cases and 24 0 for comrola The women were not 
heavy smokers. Few subjects (9% cases. 4% controls) 
smoked 20 or more agamtes per day. and the mean daily 
number of agamtes smoked was 1.1 for cases and 6.1 for 
controls. Nevertheless, there was sufficient variation in 
amounts smoked to show that nsks of lung cancer signi¬ 
ficantly (f<0.001) increased with increasing numbers of 
agamtes smoked per day aad with increasing duration of 
smoking (Table II). Clear independent effects were seen wub 
each measure of Booking exposure within cate gooes of the 
other, with the asaoaaboos stronger for squamoua/oat ceil 
carcinomas than for adenocarcinoma. At the an level of 
smoking. 2- to 4-foid differences tn the magnitude of the risk 
between the two cell types vet typically obaerved 


Poisth m a ki ng 

Table ID shows the RRs anociaiad with penrve Books 
exposure, first among all subjects after Adjusting for panooal 
smoking and then among ooo-smokera Eigbry-etgbc per cent 
of all cases and eontrob r epor te d having lived ia ai but one 
of thexr r md e nr ea with a cohabitant who was a Bnofcar 
There wen no agnificant cast-control difler en ca s ia ever 
having lived with a mao km. except for aon-smokan who 
bind with a spouH who anokad. where the risk was reduced 
(RR 0.7; 95% Cl 0.4-0.9). The lowered nak Modeled with 
a spouea who amoksd was nee oaty ta Herbie; 60% of 
n u n e n o fcag ooecrok aad 46% of soMnokag cases ia 
Harbin rep o rte d that the gow ever nokad. compared to 
52% of aon-smokmg ooetrok aad 52% of fine mnkieg 


T4k 1 frmda of « 
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Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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Tafcfr n RR and 95% Cl for fung caoorr luociiL ed with mirrmry of smoking by crU type 


CrU type 




Dwiton of mokmg (yean) 



Ci fare nrs 

per dov 

1-29 


)0-S9 


>40 

AU lung cancer 

1-19 

1 3 (1.0. \ TT 

MI8/12J)* 

2.6(1 9. 3 5) 

(146/83) 

J:2 (2.4. 4.3) 

(117/103) 


i>:o 

18 10.9: 3 6) 

(19-14) 

3 3 (111, 6.2) 

(33/15) 

5 7 (2.9. 111.5); (3d, 11) 

Squamousoai cell 

1-19 

2.0 fl.J. 2 9) 

(*« 125) 

3 9 (2:6. 5 9) 

(56/83) 

4 7 (3 1. 7 1) 

(64/103) 


^20 

2 0 (0 7: 5 4) 

! 6 * 1 4) i 

3.8(1 7. 8 8) 

l10(15) 

12 0(5 3. 27 0) 

(117/11): 

Adenocarcinoma 

1-19 

08 (0 5. 1 3) 

(30/125) 

117 (i|.t. 2 5) 

(37'83) 

2 0 (1 3. 3 0) 

(43/103) 


> 20' 

0 8 <0 3. 2 6) 

<*\4) 

3 8 (1 8. 8 0) 

(15-15) 

2 8 (10. 7,4) 

<7/i n 


*95% confidence intervals. 'Number* of cm.controls are in parentheses 


TaWe III RR 

for lung 

cancer associated 
eeposure 

with passive 

smoke 

Source of passive 
smoke exposure 

Passive 

smoke 

exposure 

Att* subjects 

Son-smokers only 

Caset 

controls 

Mr 

Case/ 

controls 

Mr 

Any cohsbium 

no 

l!2 111 


74-17 



yes 

844 §42 

0 8 

343-515 

0 7 

Spouse 

no 

398 402 


212 271 



ye* 

558 551 

09 

205 331 

or 

Mother 

no 

543 595 


298/410 



yes 

413 358 

10 

119-192 

09 

Father 

no 

464 515 


235.352 



ya 

472 431 

10 

182.250 

It 

Workplace 

no 

403 448 


187 301 



y« 

563 513 

112 

228 301 

111 


•adjusted for age. education, personal smotmg and study area. 
‘Adjusted for aft. education, and study area. <0.05. 


cases tn Shenyang. There were no significant trends m risk 
with intensify (i.e. number of cigarettes smoked by family 
members) and duration of exposure ti e yean of smoking by 
cohabitants), except for an increasing risk as so ciat ed with 
increasing mi ternary of lather's smoking tm the pr es en ce of the 
index subjectT 

There was a small excess risk associated with passive 
smoke exposure at the workplace. For ail subjects, the 
smoking-adytmed RR was \ 2 (95% Cl 1.0- 1L4). The result 
was similar for non-smokers (RR 1.1: 95% Cl 0.9-1.6). 
There were no significant dose-response trends associated 
with years of passive smoke exposure at work. 

Healing and rooking practices 

Table IV present* RRj associated with duration of use of 
Rang and other heating devices. Elevated risks were observed 
for increasing yean of use of Kang (particularly when heated 
by stoves underneath), heated bnct walls or fioon (i.e. 
heated by pipes leading from the stovn to the wall or fioor), 
coal stoves and coal burners. On the other hand, decreased 
risks were observed for increasing yean of use of non-coal- 
burning stoves and central heating. The patterns were gener¬ 
ally similar for smokers and non-smokers, and for squamous/ 
oat cell carcinomas and adenocarcinoma. We also examined 
the risks associated with yean when coal, wood, and central 
heating served as the main fuel for beating The RJU tended 
to rise with increasing use of coal and dechne with increasing 
use of wood and central beating, but none of the trends was 
significant. 

Cases more often reported that their homes became smoky 
during cooking and that they more frequently had irritatad 
eyes during cooking (Table V). There also was a significant 
trend in risk with increasuig Dumber of meals cooked by 
deep frying, although this method of cooking was not fre¬ 
quently used. The results were similar for squamous/oai ceil 
cancers and adenoesranoma, and for Rnokert and non- 
smokers. 

Occupation 

Subjects were asked about nil jobs in wtucb they had worked 
1 or more years, with cases and controls compared m tartns 


Tate rv Relative nsk of lung cancer aaacciated with yean of use of 
specific besung devices_ 


Exposure - vears > 

Case controls 

Mr'93% CI) 

Kang 



0 

23/40 

10 

1-39 

384/376 

114 (01. 2 4) 

40-49 

132/144 

11 (0 6. 2.8) 


4IJ/393 

16 <0 9. 2.8) 

Burning Kang* 



0 

677 740 

10 

1-20 

106/91; 

1.2(09.. 1.7) 

21 ♦ 

173/122 

1.5 (M. 2.0) 

CoaJ uoves 



0-20 

192/226 

10 

21-40 

511/415 

1.2 (HO. 1 6) 

41 ♦ 

253/242 

1.3 <U0. 1.7) 

Non-coal stoves 



0 

212:183 

10 

1-20 

367/340 

0 8(0 6. 11) 

21-30 

259/295 

0 7 (0 5. 0.9) 

31 +• 

118/135 

0 8 (0.3. = 1.1) 

Heated bnck waJb/floor* 



0 

586/651 

10 

1-20 

127/91 

115 (11. 2.1) 

2! ♦ 

243/204 

1 !4 (1.1, 19) 

Coal burners 



0 

525/513 

10 

1-20 

251/202 

1.2(10. 1 16) 

2! ♦ 

173/161 

M (0.8. 14) 

Central heat 



0 

602/573 

1.0 

1-20 

215/200 

1.0 (O S, 1.3) 

21 -► 

139/110 

0.8 (0 6. 1.0) 

•Adjusted for age. education, personal enoking and study area. 

TdkV ReUtivemkofhiagi 

rancer associated with frequency of deep 

frying and eye imtaboo whee cooking 


C asm controls 

AT (9SH CI) 

Deep fry (turns per momk) 



0 

324/403 

1.0 

1 

326/360 

1.2 (1.0, 1J) 

2 

170/107 

2.1 (15. 2.8) 

3 ♦ 

121/11 

1.9 (1.4, 2.7) 

Eye imtanoo 



never/rarefy 

647/732 

10 

ioosoms 

218/163 

1.6 (1A 11) 

frequent 

•9/56 

1.8(1.3,16) 

'Adjusted for age, educanoo, personal Meoku^ 

and study ares. 


of their e m ployme n t in 29 job categories. Most (77%) 
women held si least one job outside the home, but agm- 
ficantly increased risks were observed only for metal melting 
work (RR 1.5; 95% Cl 1.0-2.IV while • agmfknntly 
decreased nsk was observed for textile workers (RR 0.6; 95% 
Cl 0.3-10). The women were also asked they were 
ex posed to 12 ipa a fir dusts, sack# or fumes at wort, with 
from 1 to 16% reporting oo-the-job exposures to the 12 
poUuDoc items. Cases reported exposure to coal dust (RR 
1.5; 95% Cl 1.1 -2_0) and to wnoka from burning fuel (RR 
1.6; 95% Cl IJ-2-Z) ng&xficaatjy more often. 


mm. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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prior tung disease 

Table VI hsu RRs of lunj cancer associated with specific 
pnor chrome lung d hcmo- Lung diseas es that were first 
diagnosed wrttun three yean of lung cancer diagnosis (and a 
comparable time period for controls) were excluded from the 
analysis After adjusting for smoking, history of any prior 
lung disease was associated with a 50% increased nsk (95% 
Cl 1.2-18): The excess was greatest for pneumonia (RR 
2.11V An increased nsk was found for bronchitis and.or 
emphysema, but the association was limited to squamousoat 
cell cancers (RR 1.6) and not found for adenocarcinoma (RR 
0.9), 

We investigated whether nsk of lung cancer v*ned accord¬ 
ing to the lag time following the diagnosis of pnor lung 
disease Earlier detection of chronic bronchitis/ emphysema 
conveyed greater nsk. Relative to those wuh no history of 
chrome bronchitis emphysema. the RRs were 1.3, 13. and 
17 respectively for condmons detected 4-10. U-20. and 
21 + years before lung cancer diagnosis. On the other hand, 
the RRs were higher for more recent diagnoses of pneumonia 
and TB. The RRs were 2.7. 2 5 and 18 respectively for 
pneumonia, and 2.8. l.l. and 1.2 for TB first delected 4-10. 
11-20 and 21 + years pnor to lung cancer diagnosis. The 
elevated nsk associated with TB diagnosed 4- 10 years pnor 
to lung cancer was significant; it was observed for both 
squamous oat cell cancers and adenocarcinoma of the Iting. 
and: among non-smokers as well as smokers. 

Family history of TB and canctr 

We observed a significant 60% (95% Cl 1.2-2.1) increased 
risk associated with TB in a household member, wuh similar 
nsks for squamous, oat cell cancers and adcaocaranoma. 
The familial association was seen in smokers and non- 
smokers, and remained unchanged after adjusting for 
personal history of TB. The nsk associated with family his¬ 
tory of TB increased with decreasing age when the index 
subject was first exposed: After adjusting for smoking, 
exposures at age <21. 21-30 and >30 conferred nsks of 
1.7, 1.5 and 1.2 when compared to those with no household 
TB exposure. 

Family history of lung cancer in first degree relatives, 
reported by 4 5% of the cases, was associated wuh a signi¬ 
ficant 80% (95% Cl 1.1-3 0) increased nsk. There was Uttk 
difference in nsk by cell type or smoking status. The nsk of 
lung cancer was somewhat higher among those with a family 
history of other cancers ( RR 1.4; 95% Cl 1.0-2 0). with the 
excess nsk being higher for adenocarcinoma (RR US) than 
for squamous/oat cell cancers (RR l.l). 

Menstrual and reprxxktcir* factors 

Table VII present! risks of lung cancer by vanous menstrual 
and reproductive factors. There were Uttk or no association 
wuh age at menarche. parity. hysterectomy, spontaneous 
abortion, pregnancy resulting tn difficult labour, and use of 
ora] contraceptives. There was a significant 50% (95% Cl 
1.2-1.8) increased nsk associated with history of miscarriage, 
and cases tended to have a later age at natural menopause 
although the trend was not smooth. 


TaMaVfl Relative niks of lung career associated wuh menstrual and 
reproductive facion 



Costs' controls 

AJT '9JH Cl) 

Agt at menarche 

18 ♦ 

184 192 

10 

16-1? 

427 412 

11 (01. 14) 

IS-15 

285.276 

11 <01. 1 i 4) 

<14 

53 64 

0 9 <0 6. 14) 

Number of children 

<3 

io) :o5 

l 0 

3-4 

.M9 300 

1 1 (0 9. 1 5) 

5-6 

:*s 272 

1 0 <0 8. 1 4), 

7 + 

169 174 

10(0 7. ( 3) 

Age at natural menopause 

<45 

77 M2 

1 0 

45-49 

373 30) 

1.7 (12, 2 4> 

50-54 

271 327 

13 <09, 18) 

55 + 

31 21 

I T (1.0. 3 2) 

Positive history of 

Hysterectomy 

36 36 

1 0(0 6. 16) 

Mticamagc 

82.126 

15(12. MV 

Spont abortion 

239 211 

l 1 |0 9. 14) 

Difficult labour 

^6 61 

1,3(09. 1.8.) 

Oral contraceptive 

M 61 

0 8(0 3. 1 2) 


‘Adjusted for age. education, personal smoking and Mud? area 


Dietary factors 

The diet of the subjects was dominated by staple grams 
(median intake among comroli* 1.095 times per rear), fresh 
vegetables (1.188 times per year), fermented salted foods (730 
times per yean, and soya bean products (365 times per year) 
Less frequent was consumption of animal protein sources 
(231 times per year), fresh fruits <52 limes per year), and peas 
and beans (12 times per year). Risks of lung cancer in 
relation to dietary intake art shown in Tabk VH|. Higher 
frequencies of intake of vegetables, either those nch or low in 
carotene content were not significantly protective against 
lung cancer The three foods with the highest carotene con¬ 
tent in this study population were dnrd hot red peppere 
(16.9 mg of carotene per 100 g). dark leafy greens (2.7 mg of 
carotene per 100 g). and carrots (2 0 mg of carotene per 
100 g). Carrots and dned hot red p epp er s were consumed less 
often by cases compared to controls, but these items were not 
frequently consumed (mean intake among controls was 41.4 
and 70 0 umes per year respectively). On the other hand, 
cases had slightly higher intakes of the more commonly 
consumed dark leafy greens (average intake among controls 
was 163 5 umes per year). 

Cases reported higher frequencies of intake of aremaJ pro¬ 
tein and fresh fruits. Few women (12% cases versus 8% 
controls) drank alcohol more than once a year, but they 
showed a significant smoking-adjusted 30% increased nsk of 
lung cancer compared to thoee who did not drink at all. 
However, there was no ckar trend wuh increasing alcohol 
consumption. There were no appremabk differences in die- 
tary patterns for squamous/oat ceil cancers versus adenocar¬ 
cinoma. nor for smokers versus non-smokers. 


Take VI lUiatm rok foe hmg cancer a^ooatad with pernom tog 




Alt h*g 

Sfumtomtorn 



Cates! 

controls 

tut 

<9$H Cl) 

fP 

fur 

fP rue 

Positive hislory of: 
chroojc broochm* 

210/137 

1.4 (J.2. l.l) 

79 

i » 

46 09 

and ; or emphysema 

pneumonia 

tuberrukan 

66 m 

103.13 

II (13. 3 3) 

1 3 <0 9. 1.7) 

23 

33 

IT 

1.2 

15 1-6 

33 U 


‘Adjuued for aga education, pereonai trooking and study arm. "N»b«r of < 
factor *95% confide** interval* «c*ud» 1.0. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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TaM* Vin RcUuvt nii of !unj croccr aasociated wub dietary 
fact on 


Dtetarv factor 

Intake 
(fortes per 

year / 

Com i control 

Mr f 93% Cl) 

Supk grain 

<1095 

308,266 

10 


1095-1146 

352 396 

01(07. 1 1) 


> 1146 

290.290 

0 9 (0 7. 1.2) 

Peas and beam 

<4 

256,241 

10 


4-13 

221 244 

0.9(0 7. 12) 


16-52 

319/314 

I I <08. 14} 


>52 

160/152 

10 (0 7; 1.3) 

Soya bean product! 

<153 

232 217 

1.0 


153-365 

204,266 

0.7 <0 5. 0 9) 


366-485 

265*250 

0.9 (0 7, ,1.2) 


>485 

2557219 

10 (0.8. 1.3) 

Animat protein 

< 109 

f 54 238 

10 


109-230 

229/236 

16(1.2.2.1) 


231-442 

235/237 

16(1.2.2 1) 


>442 

336/241 

2.3 (17. 3.0) 

Fermented/sailed 

<366 

234*273 

1.0 

foods 

366-623 

179/154 

12(0 9. 16) 


626-990 

329*306 

1 2(0.9. 1.5) 


>990 

2U/219 

0.9 (0.7. 1.2) 

Vegetables* low m 

<366 

254,251 

1.0 

carotene content 

366 - 547 

256,231 

l 0(0 8. 13) 


548-730 

248/240 

10 <0.8. 1.31 


£731 

198 210 

01(0 6. 1.1) 

Vegetables* high m 

<731 

201 223 

10 

carotene content 

731k 1095 

355.331 

1.1 (0 9. 1.4) 


1096-1460 

195/197 

t 0(01. 1.3) 


£ 1461 

205*201 

0 9(0 7, 1.2) 

Fresh fruit* 

< 19 

203/232 

10 


39-52 

209/249 

l 0 (0 *. 13) 


53-132 

256/231 

14(10. 11) 


>132 

288/240 

1.5 0.2. 2.0) 

Alcoboi beverages 

0 

649/706 

L0 


1-12 

110/96 

1 3(0 9. liT) 


13-52 

IJ/76 

1 0 (0 7, 15) 


>32 

VI6,73 

1.3 0 0. 18) 


•Adjusted for agr. educsooc^ personal smoking and study im. 
^Includes while pouio. pak rweet potato, white vegetables. yrikrw and 
pern gourd* ‘Includes tailed vegetables. dark nw potato, ydkm 
freed squash. dart g re en Leafy greens. yellow and light green leafy 
vegetables, carrots, red pepperv dned hot red pepp er s. grsee peas, 
tomatoes. 

Multivariate analysis 

The factor* found to have a significant effect on risk of lung 
cancers in umvamte analysts were evaJuated simultaneously 
in multivariate unconditional Logistic regression anaJyxu. Is 
addition to smoking, the following vmabks had a significant 
effect on nsk of lung cancer (j*<0.05) and they entered the 
regrrstton model is ih* order as shows: deep-frying, eye 
irritation, pneumonia, household tuberculosa, burning Kang, 
self-reported occupational exposure to burning fuel, passive 
smoking from any household m e m bar and heated brick willy 
floor. 


This population-based caae -control study conducted is two 
large northern Chinese docs revealed that at least 35% of the 
km£^£ahcen among w o me n can be explained by cigarette 
smoking. Although this attributable nsk is low compared to 
Caucasian femak populations (Lubtn A Bkrt. 1914), it is 
higher than e ls ew h er e d China (Chan et of., 1979; Gao rf of„ 
1988), mainly because of a higher prevalence of smoking 
women in this regsoc. Smoking rates among women over age 
SO wrre nearty double thoee found in Shanghai or nationally 
m China (Gao rr at:, 1988; Weng rr at.. 1987), Funhermora. 
women in Harbin and Shenyang started to smoke at a 
relatively young agr. As compared to women in Shanghai, 
where 19% of femak smokers tn the general population 
began smoking at age 19 or younger, approximately 40% 
started ai this age m northern China. Hence, even though 
mounts smoked were low (avengmg eight agamies per day 


among the cases), smoking contributes to the elevated rates 
of lung cancer unpaid po^hen^puocee ~wotnen. it also 
appears to acoouhf for-the: higher peroenuge (44%) of 
squamous/oa^ ^rf cancers in our study versus 32% and 33%, 
rcspectrofyrm Shanghai and Hong Kong (Gao et ai:. 1988; 
Rung ei a/*. 1984) The relatively low mean daily number of 
agamies smoked by these women may explain the lower 
relative risks of lung cancer among Chinese compared to 
Caucasian smokers. 

We observed no overall association between lung cancer 
nsk and passive smoking. Our results varied by source of 
passive smoke exposure, however, with non-smoking cases 
reporting less exposure from spouses (but only m Harbin), 
more exposure from fathers, and similar exposure from 
mothers when compared to noo-smoking controls. Despite 
the Urge sue of our study, we were unabk to danfy the 
magnitude of risks due to passive smoking, recognised as a 
cause of lung cancer around-the world (Surgeon General. 

1986) . Perhaps in this study population the effects of environ¬ 
mental* tobacco^smoke was obacured by the rather? heavy 
exposures ' ter pollutants from ^coal-burning Kang, other 
indoor heating source^ and high levels of neighbourhood air 
pollution (Xu rr of.. 1989). 

Pollution from coal burning seems likriy to contribute to 
north-eastern China's elevated lung cancer rates. Risks in¬ 
creased with increasing yean of use of burning Rang and 
heated bnck walls/floors, and wt observed weaker but similar 
trends with use of coal stoves and coal burners. Levels of air 
pollution have been reported to be high m both Harbin and 
Shenyang, with both indoor and outdoor wintertime benzo¬ 
pyrene concentrations exceeding standards for also in the 
United States by more than 60-fold (Dai et ai. personal 
communication. Xu rf of., 1989). Coal burning, especially use 
of a local smoky coal, has also been implicated in the high 
lung cancer rates reported among women in Xuan Wei 
County in southern China (Mumford et al.. 1917). 

The effects of certain workplace exposures on lung cancer 
resembk those reported in Shanghai (Levin et al.. 1987, 
1988), including a decreased nsk seen in texuk workers. The 
excess nsk among women employed in metaJ smelting is 
consistent with the three-fold increased nsk among men 
exposed to inorganic arsenic in copper smelting in Shenyang 
(Xu et al., 1989) and the United States (Lubtn et al.. 1981). 
The occupational findings will be presented in more detail in 
a separate report 

Our findings that cases were more bkefy to cook food by 
deep frying and to more frequently report rye irritation when 
they cooked are consstent with the increased risks associated 
with exposure to cooking oil fumes in Shanghai (Gao et ai 

1987) . The asaoaahoe in Shanghai was strongM for use of 
rep eated cooking od, but few women u> Marbtn or Shenyang 
used this type of oil suggesting that vapors from several 
types of cooking oih may be linked to increased risk. Con¬ 
densates of both n peered and soya bean cooking oil volatiles 
have been found to be mutagenic (Qu et al., 1986). Further 
short-term testing of several types of cooking oik is under¬ 
way to bHp identify the respoosbk constituents and provide 
leads for additional study. 

Certain lung diseases may have an *eoc4ogsc rob m hmg 
cancer development (Gao et at , 1987; Wu n al.. 1988). Such 
an association is of particular importance a China, whan 
the prevalence of chronic hmg dis e ase is high. In dee d we 
found that 35% of the cases and 24% of the controls report¬ 
ed prior chronic hmg disaew Lika others, we found am 
excess nsk of squamoua/oat cefl caaccn of tha hmg. but not 
adenocarcinoma, m association with chrome b r o nch i tit/ 
emphysema. Our finding of a ngmfW-aiu increased nsk 
aiaonatrri with recent diagnosis of TB (La. 4- 10 years prior 
to hmg cancer) is c o o ms t an t with results from Shanghai 
(Zheng et ai . 1988). 

Our results art supportive of a famahal tendency in hmg 
cancers (Cohen « at., 1977; Ooi rf ai., I986a>; SkUbnd rf 
al., 1987; Wu rf ati. 1988). Shared anv i ro nm ental exposures, 
familial aggregation of wpofrmg habits, and/or genetic predk- 
pontioe may be important The praugr of cases having 
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LUNG CANCER AMONG WOMEN IN CHINA 9*7 


affected first-degree firmly members was small (4*/#). Rcxxnt 
case-control!studies in Great Britain (Ayah et a/.. I9S4) and 
the United States (Caporaso et a/, 1989). however, suggest 
that genetic traits may influence susceptibility m a sizeable 
portion of cases. These investigations revealed significantly 
increased nsks of lung cancer associated with the genetically 
controlled ability to extensively metabolise the drug debnso- 
quine. a trait affecting 54V# of the control population studied 
in the United States 

We found no strong support for a rote of hormonal factory 
for lung cancer overall or specifically for adenocarcmoma 
The cases did tend to experience menopause at later ages, but 
the trend in nsk with age at menopause was not smooth. 
History of prolonged labour or hysterectomy, which had 
been suspected as nsk factors for adenocarcinoma because of 
the potential for trauma-associated lung embolism, occurred 
more frequently among our cases, but the excess nsks were 
not significant since relatively few women were affected. Risk 
of lung cancer was recently reported to be increased among 
Chinese women with short menstrual cycle length (Gao ef a 
1988). but this variable was not assessed in the current study. 

In other countries the nsk of lung cancer is generally 
reduced among those with higher dietary intake of 
carotenoids iZiegler. 1989). but our findtnp are less clear. 
Cases had slightly higher rather than lower intake of dark 
green leafy vegetables, the most commonly consumed nch 
source of carotene. Moreover, in our analysis using a com¬ 
bined index of all vegetables nch in carotene, high frequen¬ 


cies of intake did not confer a significant protective effect. 
Reasons for the absence of protective effects are not cka/ A 
possible explanation is that three-fourths of the study 
population ate vegetables high in carotene content at least 
twice a day so that the nearly uniformly high intake of 
carotene-containing foods limited variability and hindered 
detection' of an effect Data on plasma carotene levels from 
this study population will be important as a more objective 
measure of their dietary intake. Misclassificauon of intake 
also may have dampened trends We did not have inform¬ 
ation on portion size and the highest carotene-containing 
food in this population is dned hot red peppers, usually used 
as a condiment. In addition, recall of past diet may have 
been influenced by recent dietary improvements, perhaps 
more so among cases who may have been given preferential 
dietary treatment because of their illness. 

In summary, thu investigation revealed that contrary to a 
prion expectation in China, cigarette smoking is the major 
causa of lung cancer among women jjv north-cast China and 
contributes to the area s high rates of mortality from this 
tumor. Prevention activities should emphasise smoking cessa¬ 
tion. while additional study may help clanfy the role of 
indoor and outdoor! air pollution, chronic non-malignant 
lung disease, occupational exposures, familial susceptibility 
and other factors in the aetiology of lung cancer 


We thank Joan Howland for preparation of the manu-enpt. 
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Liu, Z., He, X. and Chapman, R.S., "Smoking and Other Risk 
Factors for Lung Cancer in Xuanwei, China," International 
Journal of Epidemiology 20(1): 26-31, 1991. 

Lung cancer rates in Xuanwei County are among the highest 
in China. Previous studies (not epidemiologic) have suggested 
that there may be an association between burning smoky coal indoors 
and lung cancer incidence. This case-control study included 110 
cases (56 males, 54 females) and 426 controls matched for age, 
sex, occupation (all were farmers), and village of residence (to 
control for type of fuel used) . Only one of the female cases 
reported having ever smoked. Among men, the authors reported a 
statistically significant dose-response relationship with active 
smoking; however, of all the indices used to examine active smoking, 
only one category had a reported odds ratio that achieved 
statistical significance. 

ETS exposure was assessed in women as whether there was 
at least one smoker (usually the husband) living in the same 
household. For 45 cases and 176 controls, an adjusted OR of 0.77 
(95% Cl 0.30-1.96) was reported. 

Statistically significant increases in risk were reported 
for a number of other factors. In females, these were chronic 
bronchitis, OR = 7.37 (95% Cl 2.40-22.66) and family history of 
lung cancer, OR = 4.18 (95% Cl 1.61-10.85); in males, the 
associations were with chronic bronchitis, OR = 7.32 (95% Cl 2.66- 
20.18), family history of lung cancer, OR = 3.79 (95% Cl 1.70-8.42), 
and personal history of cooking food, OR = 3.36 (95% Cl 1.27-8.88). 
Associations with lung cancer were also suggested for duration of 
cooking food and age at starting to cook for women (cooking takes 
place over coal-fired stoves). 
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Liu 2 (Institute of Environmental Health and Engineering, Chinese Academy of Preventive Medicine, 29 Nan Wei Road, 
Beijing 10050, China), He X and Chapman R S. Smoking and other risk factors for lung cancer in Xuanwei, China, Inter¬ 
national Journal of Epidemiology 1991; 20:26-31. 

In Xuanwei County, Yunnan Province, lung cancer mortality rates are among the highest in China in both males and 
femelfes. Previous studies have shown a strong association of lung cancer mortality with indoor air, pollution from 
'smoky' coal combustion. In the present case-control study, 110 newly-diagnosed lung cancer patients and 426 con¬ 
trol* were matched with respect to ege, sex, occupation (all subjects were farmers), and village of residence (which 
provided matching with respect to fuel use). This design allbwed assessment of known and suspected lung cancer risk 
factors other than those mentioned above. Data from males end females were analysed by conditional logistic regres¬ 
sion. in femalfes who do not smoke, the presence of lung cancer was statistically significantly associated with chronic 
bronchitis (odds ratio |0R) - 7.37,95% confidence interval [Cl): 2.40-22.66} end family history of lung cancer (OR 4.18, 
95% Cl: 1.61-10.85). Females' results also suggested an association of lung cancer with duration of cooking food (OR 
1.00,9.18 and 14.70), but not with passive smoking (OR 0.77,95% Cl: 0.30-1.96). In males, lung cancer was significantly 
associated with chronic bronchitis (OR 7.32,95% Cl: 2.66-20.18), family history of Ibng cancer (OR 3.79,^95% Cl: 1 70- 
8.42), and personal history of cooking food (OR 3.36,95% Cl: 1.27-8.88) r lri*males a dose-response relationship of lung ;, 
cancerwith "smoking index (years of smoking*amount of smoking) was shown by risks of 1.00,2.61 i 2.17 and 4.70. 


Examination of Chinese nationwide cancer mortality 
statistics reveals that lung cancer mortality rates in 
Xuanwei County, Yunnan Province, are among the 
highest in China. 1 From 1973 through 1975, annualized 
male lung cancer death rates, age-adjusted to the 1964 
China population, were 27.7 and 6.8 per 100 000 in 
Xuanwei and China, respectively. Corresponding 
mortalities in females were 25.3 and 3.2 per 100 000. 
Marked geographical variation in lung cancer mor¬ 
tality exists within Xuanwei. The county can be divided 
into high*, medium- and low-mortality areas, in which 
age-adjusted lung cancer mortalities in both sexes are 
126.1, 20.9 and 6.0 per 100000, respectively. 

Xuanwei residents have traditionally burned three 
types of fuel, ‘smoky’ coal, ‘smokeless’ coal, and 
wood, for residential heating and cooking. Until the 
1980s fuel was nearly always burned in an open, unven¬ 
tilated fire pit in the floor of the dwelling’s main room; 
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such fire pits are still widely used, though the use of 
ventilated stoves is increasing. Women have generally 
been responsible for starting and tending the domestic 
fire and cooking food, though men assume these res¬ 
ponsibilities in some families. 

Tobacco smoking is very rare in Xuanwei women, 
yet women’s lung cancer rates are comparable to 
men’s. Also, a survey of past fuel use showed that in 
the high-, medium- and low-mortality areas of Xuan¬ 
wei, the percentages of families using smoky coal 
before 1958 were 87,6%, 60.1% and 6.1% respect¬ 
ively Corresponding percentages of families using 
wood were 1.4%, 19.9% and 67.1%. Indoor concen¬ 
trations of benzo(a)pyTene (BAP) averaged 
627 ug/100 metres 3 (m 3 ) in the high-mortality area, and 
46ug/100m 3 in the low-mortality area. In addition 
indoor pollution samples from the high-mortality area 
exhibited higher Ames-test mutagenicity than those 
from the low-mortality area.All of these obser¬ 
vations have served to suggest an association between 
indoor smoky coal burning and King cancer in 
Xuanwei. 

The case-control study reported here was designed 
to supplement existing information by assessing the 
influence of factors other than fuel type on the occur¬ 
rence of lung cancer in Xuanwei. Such factors, includ- 
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he cn associated! with lung cancer in areas other, than 
^ u ^ n wei. but their importance as contributors to lung 
' , K cr in Xuanweii has not yet been systematically 
j^urrnined. The present study also allowed compari- 

, the relative impact of these factors in males and 

M ATE R1ALS AND METHGDS 
j n Xuanwei. 93.4% of the total population were farm- 
>rs in 1982. Because of this, and because lung cancer 
mortality- in Xuanw-ei farmers is highc this study was 
confined to farmers. Concentrating the target popula- 
non tended to increase the validity of the findings. 4 
g ef ueen November 1985 and December 1986. we 
identified 112 cases of newly-diagnosed lung cancer at 
Xuanwei hospitals and clinics. After exclusion of two 
patients unknown addresses. 110 lung cancer 
patients (56 males and 54 females) were included in 
data analysis. Of these. 19 (17%) had been diagnosed 
on.thc basis of cytological/patholbgical findings. and 
the remainder on the basis of clinical histones and 
X-rays. 

Controls were selected to match lung cancer patients 
with respect to age (±2 years), sex. and village of resi¬ 
dence. Because fuel use habits and dwelling types are 
similar within individual Xuanwei villages, this design 
was expected to provide effective matching with res¬ 
pect to indoor fuel type and dwelling type. 

Such matching was sought because it would increase 
the effectiveness with which factors other than fuel 
type could be assessed. Cases and controls were 
matched on village, with as many eligible controls 
included as possible. Therefore, we selected more con¬ 
trols for each case in a large village than in a small vil¬ 
lage. The numbers of controls per case varied from one 
to five. After exclusion of 26 controls because of erro¬ 
neous questionnaire responses, 426 controls were 
included in data analysis, an average of 3.87 controls 
per case. There were 9 cases with 1 control, 15 cases 
with 2 controls. 15 with 3 controls. 13 with 4 controls, 
and 58 with 5 controls. 

A standardized questionnaire of the closed-question 
type was developed. Study factors included tobacco 
use history, family and personal medical history, dom¬ 
estic fuel use history, indoor fuel use history, personal 
history of cooking food, dwelling type, ethnic group 
I nationality ). and socioeconomic and educational 
levels After stria interviewer training and field test¬ 
ing. ibis questionnaire was administered directly to all 
lung cancer patients and controls. No interviewer or 
Mudy subject knew the purpose of the study and 
hypotheses. 


A summary index of tobacco smoking was devel¬ 
oped for each subject. The smoking index was calcu¬ 
lated by multiplying the durationof snvrking (in scars): 
by the amount! of tobacco smoked Tim kilograms per 
month). A subject was considered to have a positive 
family history of lung cancer if at least one relative w as 
reported to have had the disease The relatives 
included subjects* parents, siblings and childrem and 
parents' siblings. A subject was considered to have a 
positive history of chronic bronchitis if he or she had 
been diagnosed by a doctor to have this condition^ or 
reported cough forat least three months per year for ar 
least two years before the year of interview A female 
subject was considered to have been exposed to passive 
smoking ifthere was at least one smoker (mainly hus¬ 
band) who lived in the same household. 

To assess the effects of individual!independent vari¬ 
ables, unmatched, unadjusted odds ratios (ORs) were 
calculated.’Confidence intervals were calculated using 
Miettinen's method. 6 Dose-response relationships 
were examined for variables related to smoking and 
cooking. Trends within these relationships were tested 
by extension of the Mantel-Haenszel procedure. 

To develop adjusted estimates of ORs associated 
with selected factors and interactions, conditional 
logistic regression models were also constructed for 
males and femalfesT In these models, all variables were 
dichotomous, assuming values of 0 or 11 The selected! 
risk factors and interactions were treated as indepen¬ 
dent variables, and the presence or absence of lung 
cancer was treated as the dependent variable These 
analyses were performed using the PECAN 
program.*’ 10 

RESULTS 

Distributions of characteristics in cases and controls 
are presented by gender in Table I. Age. family size, 
ethnic group, birthplace, educational level, and dwell¬ 
ing type were comparable in cases and controls, so 
these factors were not considered further in data analy¬ 
sis. The effect of active tobacco smoking w as not eval¬ 
uated in females, since only one female (a control 
subject) had ever smoked tobacco. The village match¬ 
ing provided effective matching on fuel type because 
fuel-use habits (type and average amount) iwere similar 
in cases and controls. 

Crude and adjusted ORs for smoking and cooking 
habits are presented with 95% confidence interval for 
males in Table 2. Nb relationship between King cancer 
and ever having smoked was observed. There was a 
suggestion of monotonic dose-response relationships 
of lung cancer with the age at which smoking began, 
duration of smoking and amount smoked by month. 
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Table 1 Comparison of lung cancer ooo and controls, Xuanwei, 
China, 1<MS~ 1996 



Cases 

Control* 

Case* 

Control 

Average age (years) 

52 

50 

52 

52 

No. of people 
in family now 

5 6 

5.4 

53 

5.4 

No. of people in 
family 20 yean ago 

5.8 

5.5 

59 

53 

Han nabonaiiry (%) 

94.6 

96.9 

98.2 

97.0 

Bornin 

Xuanwei (%) 

100 

100 

100 

98.0 

TWo-ttorey 
dwelling (%) 

983 

99.1 

100 

100 

Amount of ‘rooky* 
ooaJ burnt (tons/year) 

43 

4.2 

4.0 

4.1 

Amount of wood burnt 
(tons/year) 

0.8 

0.9 

0.8 

1.0 


Tabu 2 Odd* moor (OR) and 93% confidence intervals (Cl) for lung 
cancer in males according to smoking and cooking, Xumxwei, China , 
1985-1986 


.... i 

Factor 

Cases 

Controls 

ORc* 

ORa** 

95 % a 


Ever-unokeT 







No 

4 

19 

1.00 

1.00 



Yea 

52 

205 

1.20 

1.26 

0 . 30 - 5.26 


Age of starting to 







smoke (years) 







Never 

4 

19 

1.00 

1.00 



>20 

20 

80 

1.19 

1.10 

0 . 25 - 4.93 


<20 

32 

125 

1.22 

1.39 

032 - 6.06 


Trend (p value) 



( p > 0 . 05 ) 



Yean of smoking 







0 

4 

19 

1.00 

1.00 



<35 

30 

146 

0.98 

1.07 

Q . 25 - 4.59 


*35 

TYeod (p value) 
Amount o t rooking 
(kg/per month) 
Never 
<0.5 
0.6-1.0 
>1.0 

TVend (p value) 
Smoking indext 
<2 

*1_ 

A 

20 - 

35- 

TVead (p value) 
Often cooks food 
No 

Yea . 


1.00 1.00 

1.28 1.41 033- 6.09 

1.02 1.09 0.24- 4.82 

1.75 1.91 032-11.40 

(p>0.05) 

1.00 1.00 

1.82 2.61 0.69- 9.82 

1.62 2.17 035- 8.64 

438 4.70 1.03-21.40 

(p<0.05) 

1.00 1.00 

237 336 137- 1.88 


*Ofe » Crude odds ratio. 

**ORa * Oddi ratio after adju st m en t by crmdHicmel togjabc 
re gj i must} for other risk factors. 

Smoking index *» Yearn of Smoking* Amont e 4 —ofciag 


However, none of these relationships wa* statistical! 
significant. Incontrast r ^ do* 

index wis cS«ived^^^^u^Sft!)R SmenTw^ 
often cooked food (at least once a day) was 3.36 (95% 
0:1.27-8.88)* The adjusted ORs were slightly larger 
than the crude ORs. 

Crude and adjusted ORs for cooking and passive 
smoking are presented for fcmaJes in Table 3. No dose-< 
response relationship of lung cancer with age at which 
the woman began to cook food was observed, but the 
OR associated with the age at which the woman began 
to cook food (11^15 years old) was significant. 
Adjusted ORs associated with the duration of cooking 
were much larger than crude ORs. There was a sugges¬ 
tion of dose-response relationship of lung cancer with 
the duration of cooking food for the adjusted ORs. No 
relationship of lung cancer with passive smoking was 
observed. 

Odds ratiosior family history of lung cancer and per¬ 
sonal history of chronic bronchitis were significantly 
associated with lung cancer in both sexes but duration \ 
of using an unventilated fire pit was not (Table 4). AH j 
conditional logistic regression ORs were larger than i 
crude ORs in Table 4. 

DISCUSSION 

This study was intended to supplement previous stud¬ 
ies which had shown a strong association of indoor 
smoky coal combustion with lung cancer in Xuanwei 
County. 2,3 Full undemanding of lung cancer aetiology 
in Xuanwei, and comprehensive risk assessment of the 
effect of smoky coal use, require systematic assessment 

Tabu 3 Odds Kmos (OK) mU 95% confidence intervals (Cl) for 
lung cancer m females accord in g to cooking and pmsmve s m oking . 

Xuanwei, China, 1965-1996 


Factor 

Case* C 

ootroU 

ORc* ORa** 

95% a 

A* cf aiming 





to cook 

>15 

13 

73 

1.00 1.00 


11-13 

» 

69 

2.44 237 

1.09- 5.15 

<10 

Ttand (p viiac) 

11 

60 

1.03 135 

<p>0.05) 

0.43- 3.49 

YeanofcooNg 

<30 


53 

1.00 1.00 


31-44 

28 

85 

2.49 1.18 

1.76- 47.49 

>45 

TVead (p value) 

19 

64 

235 14.70 

(p>0 05) 

1.61-134.03 

Ptoha 

No 

9 

26 

IjOO 1.00 


Ye* 

45 

176 

0.74 0.77 

030- 1.96 


* ORc ■ Grade oddi ratio. 

»* ORb - Oddi rabo dtr t 
p>|wioB for otbw ad toon. 
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risk assessment of the 
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ratios (OR) and 95 % confidence internals (Cl) for lung cancer, in malts and females, according to famihol history of. 
4 /kdtV* 1 *** pricer htsiory of chronic bronchitis and years using unventtlated fire pit. Xuom+th China I 985 -/ 9 R 6 


of.lung 


\cfidmct i 

Jang and i 


ORc* OR*- 

a 

1.00 

1.00 


244 

2.37 

1.09- 5.15 

1.03 

1.25 

0.45- 349 

<p>0.05) 


1.00 

100 


249 

i .18 

1.76- 47.49 

2.25 

14.70 

1.61-134.03 

(pX).Q5) 


1.00 

1 00 


0.74 

0.77 

0 30“ 1.96 


t 


► imemb (C!) fee 
ng and passive smokoxg, 
5-1986 


try coodmoo*) 


Males 


Females 


Total 



Case 

Control 

ORa’ <95% Cl) 

Case 

Com r ot 

ORa (95% Cl)i 

Case 

Control 

ORa (95% Cl ) 


41 

200 


45 

192 


86 

392 



\0 

15 

24 

3 79 (1.70“ 8 42 ) 

9 

10 

4.18 (1.61-10.85)' 

24 

34 

3 75 

(2 05— 6 83) 













39 

209 


38 

184 


77 

393 



sc 

17, 

15 

7J2 (2.66-20.18)1 

16 

18 

7.37 (2 40-22 66) 

33 

33 

7:61 

(3.62-16 3KJ) 

Ye* 












22 

107 


21 

84 


43 

I91i 



>45 __ 

34 

117 

1.78 (0:46- 6.93) 

33 

118 

0 73(0.20- 2.60) 

67 

235 

Iil2 

(0 '4fv- 2 74) 


-’- „ wdiustment bv condition*! logistic regression for 

•o** * n 

of fuel use, but of other known and suspected 

** ° ors as well- To achicvc such an we 

^ygn which provided effective case- 

d '°* L„ching with respect to fuel type and average 
as well as to age and gender. 

,fl !°”L el is a very rural area. In the present study, 

* i all lung cancer patients were diagnosed by the 
b0S p,tals. Only 17% of the lung cancer cases 
“L based on cytological/pathological findings, 83% 

Lt based on clinical histories and X-ray findings. 
Therefore, misclassification of the cases may exist in 
the However, other reasons may improve valid- 
tn of lung cancer diagnosis in the study. Because of 
poo? medical care in Xuanwei; most lung cancer 
Mucob had reached an advanced stage of the disease 
diagnosed, and local doctors had wide experi¬ 
ence of thu diagnosis because of the high lung cancer 
aortadity in Xuanwei. In orde r to assess validity,of the 
Aapostt. we also followed up a number of lung cancer 
ptuents from the study, almost all of whom died within 
as booths of diagnosis. 

to both males and females, the current study dis- 
d red consistent and statistically significant associ- 
aucm of lung cancer with chronic bronchitis and 
poutrve family history of lung cancer. Lung cancer was 
j ho associated with the frequency of cooking food (in 
•ales) and the duration of cooking food (in females), 
oea after the matching on fuel type inherent in the 
ody design. Not surprisingly, lung cancer was associ- 
with active smoking in males. No association with 
I - * 1 1 Booking was observed in females. 

la Xuanwei, women are generally responsible for 
®°ki*l food, so the variable ‘cooks or does not cook 
fcod* could not be assessed in females. However, the 
OR* aaocuted with the variable ‘years of cooking* 


other ruk Uctors. 

suggested that ltmg cancer risk increased with increase 
in duration of cooking (Table 3) There was no dose- 
response relationship between lung cancer and age at 
which a woman began to cook food. This observation 
may be due to the possibility that women who reported 
cooking food at less than ten years old did not really 
cook food at that age. The OR in males who often 
cooked food was over three times greater than in those 
who did not. It is likely that those who cook food inhale 
more coal-smoke pollution than those who do not, Wu 
et al reported that subjects exposed to burning coal 
used for heating or cooking in a stove or fireplace 
during the majority of childhood and the teenage years 
had a lung cancer risk 2.3 times higher than subjects 
who were not so exposed . 11 Wang et al have reported 
similar results from China . 12 Gao et al reported 
increased risk of lung cancer in Shanghai women who 
cook frequently with rapeseed oil . 13 This observation 
raises the question of whether pollutants associated 
not only with the cooking fuel but also with the cooking 
method promote lung cancer. 

The observed association of lung cancer with posi¬ 
tive family history of the illness may be attributable in 
pan to recall bias. However, our results are consistent 
with other studies * 4 " 17 which tends to reinforce the 
validity of the association. Our relative risk estimates 
for positive family history of lung cancer. 3.79 in males 
and 4.18 in females, were also similar to previous stud¬ 
ies. The association may be due partly to the fact that a 
subject’s relatives lived in the same environment as the 
subject for some time. Mulvihill has postulated that 
some abnormal types of gene might increase sensitivity 
to environmental carcinogens ’* Further research will 
be necessary to elucidate and distinguish the roles of 
genetic and environmental factors in carcinogenesis. 


i M 
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Tobacco smoking is generally accepted to be a major 
cause of lung cancer.”" 23 We observed an association of 
lung cancer with tobacco smoking in males, and this 
observation tended to enhance confidence in the 
results. However, the association was weaker than has 
been reported in many previous studies. 131 ’When corn 
sidered individually, duration of smoking, amount of 
smoking, and age at which smoking began were only 
weakly associated with the illness. Only the smoking 
index derived by multiplying duration by amount of 
smoking was significantly associated with lung cancer. 

These observations may be due partly to the fact that 
only 23 (8.2%) of 280 males in this study were lifetime 
non-smokers. In such a small comparison group, even 
fairly small changes in the distribution of non-smokers 
between cases and controls could have produced 
marked differences in observed ORs associated with 
smoking. More importantly many farmers in Xuanwei 
smoke tobacco through a long bamboo cylinder partly 
filled with water and the passage of smoke through the 
water may filter out carcinogenic substances. Studies 
comparing the composition of water-filtered to unfil¬ 
tered tobacco smoke are currently in progress. 

It is also quite conceivable that the large amount of 
air pollutants inhaled during indoor smoky coal burn¬ 
ing in Xuanwei partly overwhelm the carcinogenic*, 
effect of tobacco smoRing: For example, as mentioned 
above, the average indoor concentration of BAP in the 
Xuanwei region of high lung cancer mortality was 
627 ug/100 m 3 in a recent survey. An individual inhal+ 
ing 12 m 3 of air per day might therefore inhale 9154 ug 
of BAP in a year if he or she spent eight hours per day 
indoors. In contrast, an individual smoking 20cigaret¬ 
tes per day might be expected to inhale only about 
700 ug of BAP in one year. 23 Thus, it is not especially 
surprising that the ORs associated with smoking in 
Xuanwei males were smaller than reported in other 
studies. Because unusual environmental conditions 
prevail in Xuanwei, it would not be advisable to 
generalize these ORs to other areas. 

Smoking is very rare in Xuanwei females. In addi¬ 
tion, we observed no association of lung cancer with 
passive smoking in females. Such an association has 
been reported in several previous investigations. 34 ^ 7 In 
non-smoking women in Shanghai, Gao er of observed a 
limited association of Lung cancer with passive smok¬ 
ing; in that study the relative risk ranged from 1.0 in 
women living less than 20 years with a smoking hus¬ 
band to 1.7 in those living with a smoking husband for 
at lpnst 40 years. 13 However Koo et al have not 
observed a consistent association of lung cancer with 
passive smoking in Chinese women.*" 30 These authors 
also stated that correlates of passive smoking such as 


J 


diet and socioeconomic sutus can act as import^ 
confounders when the health risks of passive smok*. 
are evaluated . 31 The heavy indoor air polHitioii^ 
Xuanwei may also overwhelm the carcinogenic 
of passive smoking. The effect of passive smoking ^ 
lung cancer may depend on local environmental 
tors and results obtained in a given region may the^ 
fore not be applicable to other regions. 

In summary, this study was undertaken to sup. 
plement existing evidence showing a strong associate 
of lung cancer with indoor use of smoky coal mXuao. 
wei. Our results disclose important associations of lunj 
cancer with factors other than fuel type and therefore 
indicate that these factors must be considered in any 
comprehensive, quantitative risk assessmen; of lunj 
cancer in Xuanwei. Our results also confirm indirectly 
that smoky coal pollution is an important determinant 
of lung cancer in Xuanwei. A separate case-control 
study, which will allow simultaneous direct analysis of 
the effects of indoor air pollution and other known and 
suspected lung cancer risk factors in Xuanwei, ■ 
currently in progress. 
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This dissertation reports on data gathered from two 
subgroups of the Adventist Health Study Cohort (Seventh-Day 
Adventists (SDAs) are a religious group; their teachings proscribe 
smoking and alcohol consumption, and some SDAs maintain a vegetarian 
diet and avoid caffeine). Two cohorts were selected from the 
ongoing study: the "spouse pairs" cohort (11,060 married couples) 
and the "AHSMOG" cohort (6,467 subjects involved in an ongoing air 
pollution study). 

ETS exposure was ascertained as husband's smoking status 
for the spouse pairs cohort and as number of years lived with or 
worked with a smoker for the AHSMOG group. Despite the large 
numbers of individuals enrolled in the study, Butler had very few 
lung cancer cases in the relevant analyses. In the spouse pairs 
cohort, there were eight cases among nonsmoking women and only 
three of these were married to smokers. For husband having ever 
smoked, Butler reported an RR of 2.04 (95% Cl 0.54-7.65). In the 
AHSMOG cohort, there were six female and seven male cases. Only 
three of the females and two of the males had ever lived with a 
smoker; moreover, some cases were exsmokers, and Butler fails to 
present an analysis restricted to nonsmokers. 

The extremely small sample size of the spousal smoking 
analyses is a major flaw of this study. While some confounders, 
including dietary factors, were apparently addressed in the study, 
Butler does not discuss them in detail. 
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CHAPTER S; LUNG CANCER RESULTS 


Ih this chapter. the rawHi ol the lung cancer analyses art presented tor 
both the spouse pairs females and tht AHSUOG cohort. For, the spouse 
pars tamales the iruDal analyses rxrlude both the current and part 
smokers. However. later analyses art restricted to the non-smoking 
population ol this cohort. Although the major variables of rarest are 
tha paswe smoking exposures. other selected taaors a/e chosen tor 
inclusion n tha analyses because thay may be ndependent n*k (actors 
or have some prut active ah act on tha oat coma. The methods of 
analyses mduded tha calculation of a crude measure of ehact and 
stratified analyses. 

5.1 SPOUSE PARS COHORT 

in tha female population ol tha spouse pars cohort nne incident cases 
of pnmary king cancer were diagnosed during the toBow*up period 1977 
to 1982. Histological confirmation was oburved for each case and the 
information absvacted from medical pathology reports. The distnbution 
by hrstoiogcaJ Type is presenied n Table S.ii Since there were very 
few cases these were grouped together for analytical 1 purposes and nc 
effort was made to dihefemiate by. venous fustoiogtcai types. 
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table at 


SKXJg PARS • FEMALES 
HSTCLOGY OF LLWG CANCEL GASES 


Hawto pqf Type 

L*ry» c94 c y pnom e 1 

O m CM carcnomi 1 

Aavnocytanoma 7 


AJ1 the cases occurred m the age range of 45 to 68 and only one of the 
mm cases was dagnosed n a former smoker. No cases occurred among 
femaies classified as current smokers whtfe a>ghi cases ware among non* 
smokers. Ta&le 5-2 presents the distribution of inodent cases, person 
years and inodence rates by ten year age groups according to the 
smoking status of subject and spouse. 

A stratified analysis, stratifying on ten year age groups, was performed 
and Mantet-Haenszef summary rate ratios and corresponding 95% 
confioence ntervaJS were calculated tor selected exposure factors. The 
inodence rates, crude rate ratios, age adjusted rate ratios, confidence 
intervals and p-values are shown in Table 5.3. The differences between 
me crude rate ratios and adjusted rate ratios indicate that there was a 


98 


fc 

o 

w 

CO 

CA 

CO 

o 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 





2023513045 


00 0 

• 19CQ 

Ml 

199* 1 

•II 

£SQCrS 

Ml l 

ftitot c 

F*»i 

000 

• 0 

000 

0 0 

ooo 

Dll 0 

000 

C9 0 

►4 99 

00 0 

*C 0 

ooo 

Oi 0 

ooo 

llll 0 

000 

189 0 

9* 9/ 

000 

toe 0 

ooo 

tit 0 

it 1 

0969 1 

C9> 

6911 1 

US 9 

00 0 

Sit 0 

•00 

Orii l 

ttl 

•iSI l 

cxc 

OOOC 1 

►9 99 

00 0 

tM 0 

ooo 

l tOl 0 

01 l 

01S4 l 

i9 ► 

0«ll 1 

rs «► 

00 o 

911 0 

ooo 

664 0 

ooo 

iC9t 0 

00 0 

ISSl 0 

►t SC 

00 0 

»ct 0 

ooo 

ill 0 

ooo 

HX)t 0 

00 0 

£9* 0 

K SI 

Ad OOG'Ol 

Ad 000 01 


Ad OOO OI 

uraA uoii*^ 

Ad 000 01 

• tmtA^ 

(9w«q *6v 

/^nj 

/*^»o 

/•mi 

/**«o 

/•tnj 

/*mo 


/*«*o 


U3*OwS NON 

QKVUSmi 

ujxa r«s ONvasoi i 

b3>Ons NON ONVtiSltl 

uixons oNvusnn 






U3*OnS NON 3XM 



~i — . . ■ . — 

— 


— 

— - 

- — 

— 




aovujuwi hi smvis ONDtorrs owusnii on* 
clOOUO »V A8 C31VU 30N»Oft ONV 6tf*3A NOSUiJ SJSVO iNXJlONI X) N0UM10J1SIQ 

(ittl i/tl) UIONVD DNO) 

63t*N3J - surVii 3STKX1S 2 5 3 U1V1 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 





contouring effect by ape that to 10 m extent was accounted icy m me 
stratified anaJysis. The smaJ number of cases and to* statistical power, 
militate against the possibility of achieving nati steady, significant 
results. R U also mpossibte to assess effect modriicaton with so lew 
cases 

For our major exposure factor of interest husband' smokrvg status m 
manage, summary rate ratios of 1.94 (95% C.L 0.46^8.24) and 2.47 (95** 
C-.ll 0-29-21.18} were obtained for past and current exposure respectrveiy 
when compared to the referent group of never exposed. A similar 
doubling of the nsk was observed wr>en the husband’s smoking status 
was dchotomued nto never and ever smoked. RR of 2.04 (95% C.li 0.54- 
7.05). No increased nsk of lung cancer was observed in thrs population, 
for the subjects own smokrvg status. However, when smokers of more 
than ten, pack years of cigarette smokng were compared to the referent 
group ol nonrsmokers there was increased nsk observed, RR of 2.22 (95% 
C.t. G.28-17.74): The solitary case n the exposed category dlbstraies 
the eouivocal nature of these results. 

There is a suggestion oi a deer eased! nsk lor those subjects who have 
anenced college versus those with a high school education or less and 
an increased risk for subjects wrth, blue coBar working spouses compared 
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to subfects w*h wh/te collar wortung spouses.. Howtvr, both resuns 
Art subject to biis because erf the unknown classification ol on# ot the 
cases and the rnts&ng number of person yurt. 

Sine® mere was only cm# case among m# 1 475 lemaJep who had ever 
smoked, i was difficult to assess the influence of actnre smoking on me 
overall effect of ETS exposure. Therefore further stratified analyses 
were rest noted to the 9,378 never srnokmg females. The results of 
these analyses are presented in Table 5.4. Somewhat umiLar results are 
observed as n the previous analysis and the same caveats concerning 
effect modifcation, teas and statistical significance apply. tor the 
vanabfe husband smoked in manage, the age-adjusted rate ratio was 
2.02 (95% C.L 0.48-8.56)1 

An additional analysts usmg the conditional maxmunv kkeiihood estimate 
and an exact method lor sparse data was performed and me result ts 
compared with the Uante^-Haenszel estimates m Tatrfe 5.5. These result: 
have simitar point estimates with the m»d probability exact brvorru; 
confioence intervals being somewhat wider and more conservative. 


103 


to 

o 

to 

CO 

Ot 

CO 

o 

p 

CP 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 



TABLE 54 
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table as 


SPOUSE PARS » FEMALE KO^SJMOKERS 
A COfcRAFBSO* OF LUNG CANCEL AGE ADJUSTS RATE RATIOS 
FOR EXPOSURE TO SKXJ5E SMOONG USWG 
CX^B^hTT STATISTICAL METNOGS 
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5-2 AHSMOG COHORT 

Du/r>g the ymars 1977*19B2 thirteen incident cases c< king cancer were 
diagnosed m the current r>on~smoAers of the AJ-tSMOG cohort. Seven of 
the cases were males and six were females. The hisio»Og>caJ types of 
tumors are presented in Table 5.6. As with the spouse pa*s cohort the 
most predominant htstoiogicaJ type was adenocarcinoma. However, ail 
histoiogcai types were grouped together tor anatyicai purposes. 
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AHSJOOG 

HISTOLOGY OF LUNG CANCER CASES 


HstotogcaJ Type UaJe 

large cel carcrwma 1 

Carcrioma NOS 1 

Squamous cel careworn* 1 

Adenocarcnoma 4. 

Unknown 


Femaie 


1 


4 


1 


For temates. cases occurred in the age range of 55 to 94 years whUe lor 
males, cases were fcmrted to the 55-84 year age range. Tha tfcstnixrton 
of nc»deni cases, person years and incidence rates by ten year age 
groups tor the two ETS exposures of interest-years fcved with a smoker 
and years worked with a smoker-are presented m Tables £J and 5.8 
respecirvefy. There is an ncraased nsk lor age, however; the lack of 
sufficient cases prevent a careful assessment of trend across passrve 
smoking, exposures. 
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TAOl E 5 0 amsmoo * eurmrNT non smokers 

UWO CANCER <19771907) 

DisinmunoN Of wcocnt gases. person years and *ooemce rates by age anew 
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There were no cases of lung cancer lor either mi m the subjects who 
had l**o lor v-10 years with a amok*/, For males th*r# were ix> cases 
amongthos# who had worked efeven years or more with a imofcm. 

Four of the thrteen cases occurred among former smokers a* of whom 
smoked more min ten pack yean of ogarattes. In a szratihed analysts, 
adjusting lor age and sax, the rate rabo of lung cancer among those 
smokng mor* than ten pack years compared to those who were non- 
smoker* was 2.81(95% C.l. 0*78-10.20. p » 0.08). Consequently, past active 
smokng exposure was treated as a confounder and controlled tor by 
stratification n additional analyses. 

The results of stratified analyses for selected exposure factors 
contTofhr.g for age and subjects past smoking status are presented n 
Table 5*9 for females and Table 5.10 for males. The coherences in the 
crude RR and adjusted RR indicate some confounding due to past actrve 
smokng an a'or aoe differences in the population and therefore the 
adjusted summary rate ratios are considered as unconfounded by the 
subjects pact smoiung status or age. For females who had kvea eleven 
or more years with a smoker as compared to females wno had never 
i*ed with a smoker the rate ratio of lung cancer was n6 (95% C.l. 
0.20-6.61); For females who had worked eleven or non years with a 
smoker the corresponding rate ratio was 1.47 (95% C.l 0 15-n 06) 
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lAflLE 5.10 
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Similar results ere observed n Table 5:10 lor the male cohort. There is 
a tight ncreased rtsk tor subjects who lived eleven or more years wnh 
a smoker as compared to those who had not Jrved with a smoker. 
RR * 1.17 (0.21-6.61). For ETS exposure at work tha rata ratio of lung 
cancer m males is 1.72 (95% C.l. 0.33-9.04). S*x:e era haver vary lew 
cases tha corvfctionaJ maximum Ikalihood RR estimate and tha txict mid 
probability bmomaJ conlidenca ntervals were alio calculated and tha 
results are delated in Table 5.11. Thasa results are smiar to the 
Mamet>Haensze< stratified analysis. 

S3 SUMMARY 

In both populations analyzed there appears to be a positive etteci ot 
passive smoking exposure with the outcome of lung, cancer. Each of the 
adjusted measures of effect for al tha ETS variables show a positive 
aflect for axposura. However, the magnitude of that effect vanes 
depending on, the cohort observed and the particular exposure vanabJe 
used. For both sexes in the AHSM0G cohort the results indicate that, 
working with a smoker has a graater ettecv on lung cancer than hying 
with a smoker. However, tha results should be interpreted cautiously 
because of the smaJ number of cases that occurred rv bom populations. 
Further discussion of the results are presented in the final chapter. 
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Butler, T.L., "Passive Smoking and Cancer Among Female Seventh- 
Day Adventists in California," Community Health Studies 13(3): 
369, 1989. 

This abstract summarizes, in brief, the conclusions of 
Butler's lengthy dissertation. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 


2023513060 



hive uie ued the accuracy ci this measure - none have 
been conducted in Australia - although there are a number 

of reasons for suspecting its validity. The present study 
examined and quantified the accuracy of Pap nsear aeff- 
report among a randomly selected sample of women from 
the Newcastle community. Accuracy of Pap smear self- 
report within a 3 year period was a s sessed by comparison 
with pathology records. Results indicate that almost half 
of the women who have not had Pap smears within 3 
years will be missed by a self-report measure of 
utilisation. Some impK'•***<»*« for the measurement and 
use of self-report data are dis cu s se d. 


PASSIVE SMOKING AND CANCER AMONG 
FEMALE SEVENTH-DAY ADVENTISTS IN 
CALIFORNIA 

Terrence L. Butler 

Adventist Health Department. Seventh-day Adventist 
Church. PO Bax 14. Gordon, 2072 

The relationship of passive smoking to the incidence 
of cancers was investigated among Californian Seventh- 
day Adventists. A spouse pairs cohort, consisting of 
11,060 married couples was chosen from the 34.445 
Subjects of the Adventist Health Study cohort (1976- 
1982). Follow-up for ascertainment of cancer incidence 
and mortality was from 1976 to 1982. Passive smoking 
exposure for the "spouse pairs" was based on the 
husband's smoking status in marriage. The Mantel- 
Haeaszel approach and an exact method for sparse data 
were used to calculate adjusted summary rate ratios (RR) 
and appropriate 95 per cent CL For ncn-smoking females 
age-adjusted rate ratios and (95% CI) for each outcome 
represmt those females married to a smoker compared to 
those females married to a non-smoker. Lung cancer 
RR=2.01 (0.39-8.79). all smoking related cancers 
RR=1.22 (0.61-2.44); cervical cancer RR-4.86 (133- 
17.66) and all incident cancers RR=130 (0.94-154). The 
small number of cases for same outcomes and the possible 
muclassiTkcatioo of passive smoking exposure limited the 
ability to achieve conclusive results. However; the results 
indicate an adverse effect for passive smoke exposure and 
are consistent with other reported results. 


HEALTH STUDIES OF SEVENTH-DAY 
ADVENTISTS: A REVIEW 

Terrence L. Butler, Harley J. Stanton, T. Marlin Strmhan 

Xdventist Health Department, Seventh-day Adventist 
Church, PO Box 14. Gordon 2072 

This report reviews the results of two major 
prospective studies of Seventh-day Adventists m 
California and a number of studies in other countries. 
Seventh-day Adventists are a conservative evangelical 
Christian denomination whose members are encouraged to 
\follow a healthy lifestyle. Smoking and drinking of 
/alcoholic beverages arc church proscriptions. Members 
7 sre also recommended lo avoid dietary items such as 


meat, poultry, fish, caffeine beverages, and highly refined 
foods. While the majority of members abstain from 
tobacco (95%) and alcohol (90%) there is a wide variation 
among otheT dietary factors. Approximately half of 
Adventists in Australia and North America follow a lado- 
ovo vegetarian diet while the other half eat meat. The 21 
year mortality follow-up (1960-1980) of 25,000 California 
Adventists showed that as compared to the general 
population. Adventists had a much lower risk of death 
(less than 50%) from hmg cancer, coronary disease. Urge 
bowel cancer, stroke, diabetes, and all causes. Vegetarian 
Adventist men compared to Adventists who ate meat had 
a lower risk of fatal coronary disease, diabetes, and death 
from all causes. In the second major health study the 
1976-1982 follow-up of 35,000 California Adventists, 
mortality and the incidence of cancer and ischaemic heart 
disease (IHD) was ascertained. A lower risk of IHD and 
several cancers was associated with a higher consumption 
of one or more of the following dietary items - fruits, 
vegetables, legumes, and nuts. Studies in other countries 
indicate that Adventists live from from two to nine yean 
longer than the general population m those countries. 


OBSTETRIC OUTCOMES AMONG VIETNAMESE 
WOMEN 

Stuart Byrne 

Migrant Health Unit. SA Health Commission, PO Bax 
65, Bundle Mall. Adelaide 5000 

The Migrant Health Unit examined the proposition 
that being of non-English speaking background was a 
'risk' in pregnancy by detailed analysis of the experience 
of the largest and most geographically concentrated group, 
Vietnamese women. 

The study related the characteristics of the South 
Australian population to inpatient statistics and survey 
material One notable aspect of the information gathering 
was a survey, with the Family Planning Association, of 
Vietnamese women conducted by their peers. 

Underlying the particular health problems of 
pregnancy is a litany of disadvantage experienced by 
Vietnamese people including low income and ownership 
rates for houses or cars. Those with jobs are likely to be 
labourers or machine operators. The moat significant 
a ingle difficulty is low Engliah competence among 
Vietnamese women. According to service providers and 
the women themselves, the need for interpreting becomes 
critical and its lack acute at delivery. 

Culture, too, was found to have an impact on the 
efficacy of health services. Many Vietnamese women do 
not share our society 's experience of ante-natal care and 
do not seek these services. As a consequence, the 
identification of problems msy be delayed and their 
effects increased. Tradition also has an impact during and 
after delivery, when a woman is believed to be "out of 
balance". The response to her expectation» will dictate the 
comfort of the hospital stay and may be central to the 
outcome of the episode. 

The paper cites the above and medical reasons such as 
Hepatitis B. particularly amongst refugees, for the over- 
representation of Vietnamese women in morbidity figures. 
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Fontham, E.T.H., Correa, P., Wu-Williams, A., Reynolds, P., 
Greenberg, R.S., Buffler, P.A., Chen, V.W., Boyd, P., Alterman, 
T. , Austin, D.F., Liff, J., and Greenberg, S.D., "Lung Cancer 
in Nonsmoking Nomen: A Multicenter Case-Control Study," Cancer 
Epidemiology. Biomarkers & Prevention 1: 35-43, 1991. 

This paper reports on an on-going multicenter case-control 
study. Nonsmoking female cases were defined as having never used 
any tobacco product. The study included 420 cases, 351 colon cancer 
controls, and 780 population controls. According to the authors, 
the study was "designed to minimize some of the methodological 
problems which have been of concern in previous studies of 
environmental tobacco smoke and lung cancer." The use of two 
control groups was intended to help in evaluating recall bias. In 
addition, histopathological review was conducted to confirm lung 
cancer cases and cell types; however, only 85% of the cases had 
complete histology. Finally, urinary cotinine was measured to 
investigate current tobacco use? however, cotinine analysis was 
completed for only slightly more than half of the cases. The 
authors suggested that their data "provide additional evidence in 
favor of a causal relationship between exposure to ETS and lung 
cancer in women who have never used tobacco themselves.” 

• Based on the index of ever having been exposed to spousal 

smoking during adulthood, an GR of 1.21 (95% Cl 0.96- 

1.54) was presented. The numbers of cases and controls 
used in this analyses were not provided. Elsewhere, 
based on 264 cases, two spousal smoking risk estimates, 
neither statistically significant, were presented. They 
were 1.17 (95% Cl 0.87-1.59) for colon cancer controls 

and 1.20 (95% Cl 0.93-1.55) for population controls. 

• The authors presented ORs for exposure during childhood 

to smoking by father or mother. None of the risk 
estimates was statistically significant. For father 
having smoked, the ORs were 0.91 (95% Cl 0.67-1.24) for 
colon cancer controls and 0.82 (95% Cl 0.64-1.07) for 

population controls, based on 196 cases. For mother ever 
having smoked, the ORs were 0.85 (95% Cl 0.53-1.38) for 
colon cancer controls and 0.84 (95% Cl 0.56-1.26) for 

population controls, based on 44 cases. 

• The authors reported a statistically significant odds 

ratio of 1.34 (95% Cl 1.03-1.73) for having reported 

occupational exposure to ETS. The numbers of cases and 
controls were not provided. 

• A large number of subgroup analyses were conducted in 
this study; more than 65 ORs were presented. 

• The authors reported elevated ORs for adenocarcinoma, such 
as statistically significant ORs ranging from 1.38 to 
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1.60 for exposure during adulthood to spousal smoking, 
smoking by other household members, occupational exposure, 
and social exposure. However, these data are not 
consistent with the data of Stockwell, et al., for 
instance, who reported higher ORs for other cell types 
when compared to adenocarcinoma. 
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Lung Cancer in Nonsmoking Women: A Multicenter 

Case-Control Study 1 


Elizabeth T. H. Fontham,* Pelavo Correa, Anna Wu- 
Williams. Peggy Reynolds, Raymond S. Greenberg, 
Patricia A. Suffler, Vivien W. Chen, Peggy Boyd, 

Toni Aiterman, Donald F. Austin, (onathan Lift, 
and S. Donald Greenberg 

Department ot Pathology. Louisiana State University Medical Center 
sew Orleans. Louisiana 70112 (E. T Hi F;. R C . V W C). Department 
ot Famiiv and Community Medicine. University oi Southern California. 
Los Angeles. Galuomia 90033 IA W-W ); California Department ot 
Health Services. Emerwilie Caliiorma IP RDF A }. Division or 
Epidemiology. Emory University school ot Public Health Atlanta 
Georgia 30322 fR S G . Ji L i. School ot Public Health University 
ot Texas Health Science Center. Houston ie*as 77030 IP A B 
" A ). California Public Health Foundation Berketev. Caliiorma ^4720 
P B.l; ana Department ot Patholbgy. Bavtor College ot Medicine. 
Houston. Texas 77030 (S. D. G.) 


Abstract 

The association between exposure to environmental 
tobacco smoke and lung cancer in female lifetime 
nonsmokers was evaluated using data collected during 
the first 3 years of an ongoing case-control study. This 
large, multicenter, population-based study was 
designed to minimize some of the methodological 
problems which have been of concern in previous 
studies of environmental tobacco smoke and lung 
cancer. Both a cancer control group and a population 
control group were selected in order to evaluate recall 
bias. A uniform histopathologicai review of diagnostic 
material was conducted for case confirmation and 
detailed classification. Biochemical determination ot 
current exposure to tobacco and screening of multiple 
sources of information to determine lifetime nonuse 
were utilized to minimize misclassification of smokers 
as nonsmokers. 

A 30% increased risk of lung cancer was 
associated with exposure to environmental tobacco 
smoke from a spouse, and a 50% increase was 
observed for adenocarcinoma of the lung. A 
statistically significant positive trend in risk was 
observed as pack-years of exposure from a spouse 
increased, reaching a relative risk of 1.7 for pulmonary 
adenocarcinoma with exposures of 80 or more pack- 
years. The predominant cell type of the reviewed, 
eligible lung cancer cases was adenocarcinoma (78%). 
Results were very similar when cases were compared to 
each control group and when separate analyses were 
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conducted for surrogate and personal respondents. 

Other adult-life exposures in household, occupational, 
and social settings were each associated with a 40- 
60% increased risk of adenocarcinoma of the lung. No 
association was found between risk of any type of liung 
cancer and childhood exposures from a father, mother, 
or other household members. 

Introduction 

Approximately one decade has passed since the initial 
reports ot increased risk of lung cancer in nonsmoking 
women married to smokers (1, 2). The ensuing studies 
have provided a body of data which suggests a small but 
significant elevation in risk of lung cancer associated with 
exposure to ETS 3 (3-22)i In reported prospective studies 
exposure has been assessed by the spouse s smoking 
history, primarily that of husbands. In case-control stud¬ 
ies, the primary ETS exposure assessed has also been 
that from a spouse, although exposures from parents, 
other household exposures, and the workplace have 
been examined in some studies. 

In general, these studies have included fewer than 
100 nonsmoking Itmg cancer cases whose self-reported 
smoking status has not been validated by biochemical 
determination or other means. Reviews of available stud¬ 
ies of ETS and lung cancer in nonsmokers by the National 
Research Council (23), the International Agency for Can¬ 
cer Research 124), and others (25, 261 have concluded 
that although misclassification is unlikely to account for 
all of the observed increased risk, some misclassification 
of! current or former smokers as nonsmokers is likely 
(0:5-50%). Because smokers tend to marry smokers, 
misreportmg may introduce some bias in the estimation 
of the magnitude of the observed effect. 

This study was undertaken in 1985 in an effort to 
address a number of unresolved issues related to ETS: 

(a) Misclassification of Smoking Status. Multiple 
sources of information are utilized to ascertain nonsmok¬ 
ing status (medical record, physiciam and then the study 
subject or surrogate). Study respondents are questioned 
twice (at contact to set up the interview and at the 
beginning of the interview). Self-reported! current non¬ 
smoking status is corroborated bv measurement of uri¬ 
nary cotmme. 

(b) Histopathologicai Specificity. Microscopic diag¬ 
nostic slides are reviewed bv one pulmonary pathologist 
both to conrirm eligibility of cases as primary lung carci¬ 
nomas and to provide a detailed review (subtype, differ- 


1 The abbreviations used are ETS, environmental tobacco smoke: SEER: 
Surveillance. Epidemiology, and End Result: OR. odds ratio: CU,confi¬ 
dence interval. 
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emiatiom and classification 01 the histopathological ceil 
tvpe. 

id 1 Recall' Bias. Two control croups, one withicolbn 
cancer and one trom the general population, are selected 
ton case-control comparisons. Differential recall between 
cases and colon cancer control should be minimized 
since both groups are similkriv motivated to recall earlier 
exposures. 

(d) Source or ETSExposure. Intormation on childhood! 
exposures from, a rather, mother, and other household 
members and adult exposures from husbandls), other 
household members, and occupational and social set¬ 
tings is obtained! bv questionnaire. The risk associated 
with exposure to ETS from different sources and during 
different time periods can be evaluated. 

(elConioundtrs and Other Risk Factors. Because the 
magnitude of the main ETS effect is expected to be small, 
it is important'to take into account potential confounding 
t&ctors and effect modifying factors in a studv with a 
sufficiently large number or cases and controls. It is 
anticipated that upon completion or this studv about 600 
cases and' twice that number ot controls will have 
participated! 

This report represents findings trom the ongoing 
study and includes the largest number of lifetime non- 
smokers with Ibng cancers reported to date. This report 
was felt to be justified given the public health importance 
of the issue under investigation. 

Methods 

The studv is a population-based case-control study of 
lung cancer in women who have never used anv tobacco 
product. This preliminary report includes cases diag¬ 
nosed during the first three years (December 1. 1985 
through December 31. 1988) of a 5-year studv. At the 
time of diagnosis cases were residents of one of five 
major metropolitan areas throughout the United States, 
including Atlanta (Clayton, Cobb, DeKalb, Fulton, and 
Gwinnett counties). Houston (Galveston and Harris 
counties), Los Angelas (Los Angeles County), New Orle¬ 
ans Uefterson, Orleans, and St. Bernard parishes), and 
the San Francisco Bay Area (Alameda. Contra Costa. 
Mann, San Francisco, San Mateo, and Santa Clara coun¬ 
ties), representing a population! of approximate^ 18.5 
• million people or 8% of the U. S. populhtion. 

Case and Control Se/ecf#on 

Rapid case ascertainment procedures, which included 
review of pathology reports from studv hospitals, were 
utilized to identify potentially eligible lung cancer cases. 
Eligible cases included English-, Spanish-, or Chinese- 
speaking females. aged 20-79, who had a histopatholog- 
ically confirmed diagnosis of primary carcinoma of the 
lung (International Classification of Disease, 9th Revision, 
code 162) made prior to death, had no history of previous 
cancer, and who were lifetime nonusers of tobacco. 
Lifetime nonusers of tobacco are defined for this study 
as persons who had smoked fewer than 100 cigarettes 
and! had not used any other form of tobacco for more 
than 6 months. 

Two control groups were seiectedi The first control 
group, referred to as the population control group, was 
selected by random digit dialing and supplemented by 
random sampling from the files of the Health Care Fi¬ 


nancing Administration tor women aged 65 and older. 
Controls were frequency matched to cases on age «50, 
50-59: 60-69, 70+ vearsi in a 2:1 conirokcase ratio. Thev 
met the same eligibility criteria as cases tor age, resi¬ 
dence, language, and tobacco use. 

Females, aged 20-79: with a diagnosis of primary 
carcinoma ot the colon (International Classification! ot 
Disease. 9th Revision, code 153) who met the language; 
previous cancer, lifetime nonsmoking, and residential 
eligibility criteria of the cases, were identified and fre¬ 
quency matched to lung cancer cases by 10-year age 
groups and race. This second control group was selected 
because there is no established increased risk of colon 
cancer associated with either active or passive smoking, 
and it provided an opportunity to examine the issue of 
recall bias associated with a recent diagnosis of cancer. 

A multistep procedure was used to determine life¬ 
time smoking status. After identification of a potentially 
eligible lung cancer case or colon cancer control! the 
hospital chart was reviewed to obtain demographic data 
and available intormation on tobacco use. Patients iden¬ 
tified as current or tormer smokers in the medical record 
were considered ineligible. In study areas where individ^ 
ual physician notification was required/preferredi the 
tobacco use history was requested from the physician 
for potentially eligible cases and colon controls identified 
as nonusers of tobacco or with unknown smoking status 
according to the hospital record! Women who were 
identified as current or former smokers by their physi¬ 
cians were considered ineligible. All remaining cases and 
colon cancer controls believed to be nonsmokers or with 
unknown smoking status were contacted by telephone 
to elicit information on tobacco use. Women who re¬ 
ported ever smoking 100 or more cigarettes or using any 
other form of tobacco for more than 6 months were 
considered ineligible. The identical telephone screening 
procedure was used for the population controllgroup. At 
the time of the interview, the tobacco use screening 
questions were repeated to confirm each studv subject s 
reported nonuse of tobacco. 

The questionnaire was translated from English into 
Spanish and Chinese, and interviewers fluent in those 
languages conducted the non-English as well as English 
interviews. Interviews were completed for 431 of 514 
incident cases (84%), 358 of 489 colon cancer controls 
(73%), and 794 of 1105 population controls (72%). Sixty- 
one (3.8%) of the interviews were conducted in Spanish 
(n *= 14) or Chinese (n = 47): 22 cases (5%); 23 colon 
cancer controls (6%); and 16 population controls (1.5%). 
A next-of-kin interview was solicited for lung cancer cases 
and colon cancer controls who were too ill or deceased. 
All population controls were self-respondents because 
of the sampling method used to identify these controls. 
A total of 143 lung cancer case interviews and 35 of 352 
colon cancer control interviews were conducted with 
next-ofrkin respondents, representing 34% and 10% oi 
the eligible respondents. 

An extensive structured questionnaire obtained! in¬ 
formation concerning household, occupational, and 
other exposures to environmentaLtobacco smoke during 
the study subject's lifetime. Data were also collected on 
lifetime occupational history, usual adult diet, family and 
personal medical histones, and other exposures of inter¬ 
est which are not included in this report. 
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Table l Urinary connine/creatimne mg/mgi Ov case-coni rot status 



Lung 

cancer 

cases 

Colon i 

■ ancer 

ontroiV 

Population 

ontrcm 

Status 

Comoieted 

239 

26 G: 

084 

Eligible <<100 ng/mgi 

21? 

253 

b70: 

ineligible i> 100 ng/mg] 

2 


4 

Not penormed 

belt-respondents 

58 

bb 

110 

Next-oikm respondents 

U4 

j: 


Results 

Eligible «100 ng/mgi 

Mean iSD): 

6 95 <12.1.11 

5 82 (;11 681 

9 68 (12 881 

Median 

2:0 

0 

5 4 

Range 

0-71i4 

0-88 4 

0-95 01 

Ineligible (ilOO'ng/mgi; 

Range 

131-219 

M5-5163 

103-14 014 


Eligibility Review Procedures 

Biochemical Determination of Current Tobacco Use. Co 
tinine. a major metabolite or nicotine, is an indicator ot 
recent exposure to tobacco (27). Urinary cotmme was 
used to corroborate self-reported current nonsmoking 
status ot studv subjects. A urine sample was collected 
from ail consenting study subjects at the time or inter¬ 
view. The specimens were stored at -2Q*C until ship¬ 
ment to the American Health Foundation tor analysis. 

Cotimne was quantitated by radioimmunoassay us¬ 
ing the method of Haley et a/. (28) with a modification 
of the antibody ofi Langone et a/1 129). Cotimne levels 
were adjusted 1 for urine flow based onicreatinine values 
by determining the cotinine/creatinine ratio. Creatinine 
was determined by spectrophotometry using the Kodak 
Ektachem 400 Clinical Chemistry Analyzer. 

At this time biochemtcallanalvsis is complete tor 239 
of 431 cases (55:5%), 260 of 358 colon cancer controls 
(72.6%). and 1 684 of 794 population controls (86.1%) 
(Table 1). Twoot 239 case samples (0.8%). 7 ofi260 colon 
cancer control samples (2.6%): and 14 ot 684 population 
control samples (2:0%) had cotinine/creatinine levels ot 
100 ng/mg or greater. There is no established cotimne/ 
creatinine level which clearly discriminates smokers rrom 
true nonsmokers heavily exposed to ETS. Under rela¬ 
tively high levels of exposure to ETS in -aircraft and in 
exposure chambers* urinary excretion has reached a level 
of 55 ng/fng creatinine (30, 31). In this studv, women 
whose cotinine/creatinine level exceeded 100 ng/mg 
were excluded from the study to eliminate persons likely 
to be active smokers, while allbwing fbr the possibility ot 
very high ETS exposures reflected in urinary levels of 56- 
' 99 ng/mg creatinine. Had the lower value ot 55 ng/mg 
been selected 1 as a cutpoint to avoid 1 possible misclassi- 
fication of active smokers as nonsmokers. 4 additional 
cases (1.6%). 2 colon cancer control (0.8%). and 13 
population controls (T.9%) would have been excluded 
from the analyses, with negligible effect on the results. 
Histopathological Review. Representative diagnostic mi¬ 
croscopic tissue slides for each case were requested from 
the hospital. These slides were reviewed by one pathol¬ 
ogist specializing in pulmonary pathology. A total 1 ot 368 
of 429 (86%) potential 1 cases have undergone review. As 
shown in Table 2: 359 (98%) ot the reviewed cases were 
confirmed as primary bronchogenic carcinoma The his- 


Table 2 Pathology review 


Reviewed tOund to be eligible 

359 (85%) 

Adenocarcinoma 

281 

Urge ceil carcinoma 

43 

Squamous cell carcinoma 

20: 

Small cell carcinoma 

12 

Others ana not otherwise specmed 

3 

Not reviewed/insufficient material 

Histology bv Hospital patholbgist 

50 (12%) 

Adenocarcinoma 

30 

Urge cell carcinoma 

5. 

Squamous cell carcinoma 

7 

Small cell carcinoma 

2 

Others and not otherwise specified 

6 

Review pending 

11 (3%) 

Total cases 

420 

Reviewed, lound to be ineligible 

9 


topatholbgical pnmarv cellltvpe of the eligible cases is as 
follows: adenocarcinoma, 78%; large cell carcinoma, 

12%; squamous cell carcinoma, 6%; small cell carcinoma, 
3%; others, 1%. The histopathological cell!type distribu¬ 
tions were similar in the five studv centers. 

The overall concordance between the review pa¬ 
thology diagnosis and the original hospital! pathology 
diagnosis was 81% (Table 3). The concordance varied 
greatlv by histopathological cell type. Ninety-seven % 
(237 of 244) of the cases originally classified as adeno¬ 
carcinomas were confirmed as this histopathological type 
upon review. Similarly, TO of 11 (91%) of small cell 
carcinomas were so classified upon review Concordance 
rates of 56% and 67% were seen for large cell and 
squamous cell carcinomas, respectively. A relatively large 
proportion of cases originally classified as large cell or 
squamous cell carcinomas were classified as adenocar¬ 
cinomas by the review pathologist: 18 of 46 (39%) and 6 
of 24 (25%)l respectively. Based on hospital pathology 
reports. 34 subjects were categorized as "other primary 
lung carcinomas" which primarily included diagnoses of 
poorly differentiated carcinoma, bronchogenic carci¬ 
noma not otherwise specified, or malignant cellfe not 
otherwise specified. Upon review, 94% ofi these cases 
were classified into more specific histopathological cell 
types. 

The nine cases (2%) found not to have primary 
bronchogenic carcinoma on review were excluded from 
all analyses. Three of these nine cases were determined 
to be carcinoid tumors, two were lymphomas, three were 
carcinomas metastatic to the lungs from other primary 
sites, and one was a benign neoplasm. The 61 cases that 
have not undergone histopathological review are in¬ 
cluded in analyses of all lung cancers combined (n = 
420) but are not included in analyses stratified by histo- 
pathologicalltype. 

Statistical Analyses 

Exposure to ETS was examined bv source. Sources in¬ 
clude both adult and childhood exposures as follows: 
spouse, other household members; occupational ETS 
exposures: and social or leisure time (nonhousehold, 
nonoccupational) ETS during adult life: and father, 
motherland other household members who lived in the 
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lab/e 3 Distnoution 01 lung cancer Histopathological cell 1 types ov hospital diagnosis and review diagnosis 

Review diagnosis 



Hospital diagnosis 



Adenocarcinoma 

Large ceil! 
carcinoma 

Squamous ceil 
carcinoma 

Small ceil 

carcinoma 

Other lung 
carcinoma 

Tiotal 

Adenocarcinoma 

237 

18 

6 

1 

19 

281 

Large cell carcinoma 

6 

26 

1 

0 

10 : 

43 

Squamous cell carcinoma 

0 ! 

2 

16 

O' 

2 

20' 

Small cell carcinoma 

Q: 

0 

1 

10' 

1 

12 

Other primary lung carcinomas 

! 

0 

O' 

0 

2 

3 

Total 

244 

46 

24 

U 

34 

359 . 


C 


home 6 months or more during childhood. Childhood 
was defined as the first 18 years ot life: Exposures from 
parents after that time were classified as other household 
members during adult life. Dichotomous ETS exposures 
were first examined (ever or neveri by type ot tobacco: 
cigarettes: pipe; cigar; or any of these tvpes ot tobacco. 
Dose was estimated], as appropriate, bv intensity (e g., 
number of cigarettes/dayl, duration te.g,, number of 
vears exposed), or a combination <e.g,, pack-vears). Pack- 
years of cigarette exposure rrom the spouse were calcu¬ 
lated by multiplying the number ot packs smoked per 
day by the number of years the spouse smoked cigarettes 
while living with i the study subject. Pack-years ot expo¬ 
sure were summed for all smoking spouses ot each study 
subject. 

One of the objectives of this study was to evaluate 
the association of ETS with specific histopathological cell 
types of lung cancer. The skewed distribution of histo¬ 
pathological types precluded any meaningful analysis by 
specific cell type other than adenocarcinoma and all 
other cell types combined. The results are presented for 
all lung cancers combined (n = 420) and adenocarcino¬ 
mas confirmed by histopathological review (n = 281). 

Cases were compared to each control group with 
regard to the distribution of relevant covariates such as 
age, education, income, and race/ethnicitv The associ¬ 
ation of ETS exposure with lung cancer risk was investi¬ 
gated first in contingency tables stratified bv design or 
sampling variables (age, race, study center) and relevant 
covariates. Summary adjusted odds ratios and test statis¬ 
tics were calculated by the method of Mantel and Haen- 
szel (32). Unconditional ibgistic regression analyses were 
then used to estimate the associations by summary ad¬ 
justed odds ratios, confidence limits, and test statistics 
(33, 34). 

Results 

Demographic characteristics of cases and controls are 
presented in Table 4. Gases and controls were similar 
with respect to matching variables and most demo¬ 
graphic variables. The largest number ot cases in — 160, 
38%)i were residents of Los Angeles, followed by cases 
from the San Francisco Bay Area [n = 149, 35%), and 
then the three smaller study centers in. the southern 
Uhited States: Atlanta (n = 46. V1 %)r Houston (n = 39, 
9%); and New Orleans (n = 26, 6%). 

The age distribution of cases and controls is uniform, 
with 73 to 74% of each series between the ages of 60 
through 79. The proportion ot older women in this group 
of female nonsmokers with lung cancer is higher than 


that among all female Ibng cancer cases in. the SEER 
Program 11974-1986, in, which only 48% of the cases 
were aged 65 or older (35). 

Cases tended to have a somewhat lower household 
income and less education than the population controls. 
Approximately 35% of cases and controls spent their 
childhood in cities with populations of 50.000 or more, 
and the maioritv of cases and controls (70%. 68%. 77% 
for cases, colon cancer controls, and population controls, 
respectively} resided in cities during most of their adult 
life. 

The estimated risks of lung cancer in nonsmoking 
women associated with ever having lived with a spouse 
who smoked are presented in Table 5. The adjusted ORs 
and the 95% Cl are very similar for all spouse-related 
exposures reg 9 rdless of control group. For all histopath¬ 
ological types of lung cancer combined, a 30% increase 
in risk is observed (OR = 1.28 and 1.29 with colon cancer 
and population controls). For each of the three types of 
tobacco smoked, the ORs ranged from 1.14 to 1.26. 
When the case series is restricted to the 281 pulfnonary 
adenocarcinomas confirmed by histopathological review, 
the association is more pronounced. Approximately 50% 
elevations in risk of adenocarcinomas of the lung (P < 
0,05) are associated with any use of tobacco by spouse(s), 
and cigarette smoking accounts for most of the tobacco 
use. The estimated relative risk of pulmonary adenocar¬ 
cinoma associated! with cigarette smoking by spouses 
was 1.36 (1.02-1.84) with the population controls as 
comparison and 1.31 (0.94-1.84) with the colon cancer 
controls as comparison. Nb association between spouses' 
tobacco use and lung cancers other than adenocarci¬ 
noma (squamous cell, small cell; large cell, and other; n 
= 78) was observed. 

Separate analyses were conducted for subjects who 
personally responded and for whom information was 
obtained from surrogate respondents. The odds ratios for 
involuntary exposure to ETS were very similar for both 
groups of respondents; therefore, the results are not 
presented in the tables separately by type of respondent. 
One such example is the estimated relative risk of pul¬ 
monary adenocarcinomas associated with cigarette 
smoking by the spouse: OR = 1.38 and 1.30 for surrogate 
and self^espondents, respectively, comparing cases to 
coion cancer controls. 

Effects by study center were also examined. The 
odds ratios by center ranged from a low of 1.17 to a high 
of 2.64 for risk of pulmonary adenocarcinoma associated 
with spouses' cigarette smoking. Because of the limited! 
sample sizes, none of the individual study center esti- 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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7ao le 4 Distribution ot lung cancer cases ana controls according to 
seiectea oemograpnic characteristics 

Luna 

. oibn 

;> ooulation 

cancer 

jncer 

• ontrols 

cases 

< octrois 

-= “ROt: 

n « J40* 

- = 351 ) 

NO ( # ®l 

No < 5 oi 

Nn >°ot 


>tudv,center 


Atlanta 

4b 

ill On 

44 <12 5ii 

‘6 

• 971 

Houston 

39 

(9'll 

35 noon 

24 

Oil) 

Los Angeles 

160 

(38!)' 

1125 05 61! 

358 

(45;9) 

New Orleans 

J6 

<6..2ii 

ifi (Sin 

44 

t5i6) 

San franctsco Bav Area 

149 

OS5)' 

129 (36 7li 

2~8 

05.6) 

Respondent 






Studv subject 

277 

(66.0) 

31b (90 !)i 

o 

CO 

(100,0) 

Next oi km 

14 3 

(34 0) 

35 (9 9r 



Age (vearst 






JO-29 

5 

(1 21 

; <o 3) 


(1.2! 

30-39 

11 

i2 6) 

M! <3 7) 

4'2- 

(5 41 

40-49 

23 

(5.5) 

22 (b 3) 

3(1 

(3.91 

50-59 

"3 

(17 3i 

55 < 1 5 b> 

121 

n 5.5i 

bO-69 

147 

05.0) 

105 <29 8) 

221 

-28.3) 

’0-79 

161 

<38 3.1 

155. -44 0* 

or 

•45 8C 

Race^ttinic grouo 1 






White 

266 

(63 3) 

240 <68 5< 

50 3 

«64 si: 

Black 

44 

110 51 

59: (16 8) 

107 

<13.7): 

Hispanic 

32 

(7 6) 

14 <4 01 

42 

(54*: 

Asian 

67 

(16 0) 

33. no 0! 

11 3 

-14 5*; 

Other 

11 

<2 bt 

2' (Obi 

I 3 

<1 7)i 

Unknown/ret used 

0 

tO 0) 

5 «0 2) 

2 

<0 4) 
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Annual income 






<$8,000 

~2 

( 1 17 11 

60: <117 U 

98. 

112.6) 

$8.000-112.999 

63 

(15 0i 

52 <148* 

115 

tJ4 7) 

$13,000-19 999 

48 (111 4! 

48 <113 71 

110' 

(14 1) 

$20,000-34 999 

7.3 

(17 4} 

61 ( 1 7 4 * 

153 

09 61 

$35,000-49 999 

37 

(8.81 

49 <14 0) 

82 

no.5) 

>$50j000 

59 

(14 11 

35 110 0) 

128 

(16 41 

Unknown/re fused 

68 

(16.21 

46 n 3 1 1 

94 

(112.0) 


to answer 


Education 


Less than high school i 

135 

132.1) 

84 

<2 3 9* 

165 

< 2112) 

H<gh school 

140 

(33 31 

1 34 

(38 2) 

24 b 

-3115) 

Some college 

~1 

ti16 9) 


.21 11 

181 

-23.21 

College 

33 

<7 9* 

28 

<8 0) 

107 

m3 7) 

Graduate 

25 

(6 01 

■> 

ib 31 

64 

(8.9) 

Unknown 

16 

(3:8) 

9 

<2.bl 

12 

(1.5) 

usual childhood residence 

farm 

93 

(22.1) 

78 

(22.21 

131 

(16.8) 

Rural area 

49 

ni 7) 

36 

(110.31 

61 

(7.8) 

<20.000 population 

92 

(21.9V 

81 

(23:ll 

196 

(25.IS 

20.000-49 999 population 

37 

18.8) 

46 

fil3:ll 

98 

(12.6) 

>50.000 population 

146 

(34 8) 

109 

(81 1) 

291 

(37.3) 

Unknown. 

3 

(0.7) 

1 

(0 31 

3 

(0.4) 

Usual adult residence 

Farm 

23 

(5.5): 

15 

(4 3) 

10 

iH.31 

Rural area 

10 

(2 4) 

b 

n 7i 

13 

(H.7) 

<20.000 population 

39 

(9 3) 

28 

(8 0) 

4 5 

(5 8) 

20.000-49:999 population 

53 

(12.6): 

61 

(17 4* 

108 

(139} 

>50.000 population 

293 

(69 8l 

240 

(68 41 

601 

(77 01 

Unknown 

2 

<0 5i; 

1 

(0 3) 

3 

<0 4) 


mates were statistically significant, and thev did not sig¬ 
nificantly differ from one another. 

Estimates of relative risk associated with the number 
ot cigarettes smoked bv a spouse were significantly ele¬ 
vated only in the highest exposure category, 40 or more 


cigarettes/dav: 2.06 M. 19-3.541 and 1.69 (1.28-2.61) for 
adenocarcinoma of the lung comparing, cases to colon 
cancerand population controls, respectively. Odds ratios 
were similar, although slightly lower, tor all types oi lung, 
cancer combined: 1.70 (1i.02-2.84) and T.36 (0190-2.06). 

Pack-years were examined as a combined measure 
of duration and dose or exposure to the husband's ciga- * 
rette smoking. The odds ratios tor all cell types of lung 
cancer combined and for adenocarcinoma of the lung 
are displayed in Fig, li. Separate analyses were conducted 
with each control group for. comparison. Because the 
findings were so similar for each group, the results are 
presented for the two control series combined (n = 
111 31 )i An increasing risk of lung cancer and adenocarci¬ 
noma of the lung associated with an increasing Ibvel of 
exposure to the spouse s cigarette smoking was found. 
The positive trend in risk by pack-vears of exposure is 
statistically significant for adenocarcinoma of the lung (P 
< 0;01i)i A weaker dbse response is observed when all 
histopathological types of lung cancer are combined 
(trend, P - 0.07). 

Exposure to ETS from various sources during adult 
life was evaluated! The results are summarized in Table 
6. For simplicity of presentation, the data in this table 
also represent the findings using the two control groups 
combined because the individual results using each con¬ 
trol group were entirely consistent. Exposures to cigarette 
smoking trom spousets), other household members, on 
the job and in other activities of adult life ("social") are 
each associated with an overall 40-60% significant ele¬ 
vation in the risk of adenocarcinoma of the lung. As 
noted previously for spouse-related exposures, the risk 
estimates for all lung cancers without regard to cell type 
tend to be slightly lower than the comparable estimates 
for adenocarcinoma of the I Ling. Significant positive 
trends (P < 0.05) in risk of adenocarcinoma of the lung 
were associated with increasing duration (years) of ex¬ 
posure to cigarette smoke from a spouse, other house¬ 
hold members, and social occasions. For adult household! 
exposures from a spouse and others, estimates of risk 
rose trom lowest to highest in the 30 or more vears of 
exposure category; however, trends were not smooth for 
exposures in occupational and social!settings. 

No association was found between risk of any type 
of lung cancer and childhood exposure to cigars, pipes, 
cigarettes, or all types of tobacco combined. Table 7 
presents the estimated relative risks of lung cancer and 
adenocarcinoma of the lung among nonsmoking women 
whose father, mother, or other household member 
smoked during childhood! None differed significantly 
from unity. Years of exposure and amount smoked were 
also examined. No significant elevations in risk were 
found at any level of smoking by household! members 
during childhood. 

Discussion 

One of the most striking findings of this. study is the 
distribution ot the histopathological cell types of lung 
cancer in a population-based senes of cases well 
screened to determine lifetime nonsmoker status. Sev¬ 
enty-eight % of 359 reviewed eligible cases in this report 
were classified as adenocarcinomas.This high proportion 
ot adenocarcinomas and the paucity of squamous and 
small cell carcinomas was consistent across all study 


Source: https://www.industrydocuments.ucsf.edu/docs/sypx0000 
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Jabie 5 Association between smoking status oi soousets! and lung cancer risk' 1 : all lung cancer and adenocarcinoma or the lung 

Spouse eve' smoked 
tooacco tov tvpei 

Cases 

Colon cancer 
controls 

Population 

controls 

Adjusted odds radio' 

Colon cancer Population controls 

controls ORiQS%rii 

OR (95% Cl) ° 93 L 

All lung carcinomas 

in * 420): 

m - 35ID 

in * 780) 



Anv tvpe omobacco 

294 

231 

492 

1.28 10.93-1 75) 

1.29 10 99-1 69) 

Cigarettes 

264 

209 

441 

1.17 10.87-1 59) 

1.20 (0.93-1.551 

Cigars 

64 

54: 

97 

1.14 (0.76-1.71) 

1.26 (0.88-1 80) 

P*pe 

63 

52 

no 

1.17 (0.78-1.77), 

1.21 (0.85-1.72), 

Adenocarcinoma 

(n « 28H 

in « 35111 

in - 780) 



Anv type ot tobacco 

203 

231 

492 

1.44 0 01-2.05)° 

1.47 0.08-2.01)° 

Cigarettes 

184 

209 

441 

1.31 (0:94-1.841 

1.36 (1.02-1.84)° 

Cigars 

41 

54 

97 

1.05 (0.67-1.66) 

I TS (0.76-1.74) 

Pipes 

44 

52 

no 

1.16 (0.74-1 821 

1.20 (0.81-1.79) 


‘ Adjusted tor age tcontmuousi. race iwhite. black, otheri. siudv area (Los Angeles. San Francisco 8av Area. Southern U.S.: Atlanta. Houston, and New 
Orleansu annual tamilv income (<513.000. 513.00Q-S34.999, $35,000+). and education Khigh school degree, high school degree, some college or 


higher!. 

0 P < 0 05. 


( 


centers. In the studv of Kabat and Wvnder (8). a similar 
proponton (74%) of Kreyberg II tvpe tumors was tound 
in their series of 97 nonsmoking females whose self- 
reported nonsmoking status was confirmed by chart re¬ 
view: In the United States adenocarcinoma is the most 
common histopathological cell tvpe of primary lung can¬ 
cer in women, but the proportion of ail female lung 
cancer cases with ail subtypes of adenocarcinomas (pap¬ 
illary, acmaa bronchioloalveolar, and solid) is 34% (SEER 
Public User Tape, 1978-1987). 

Our study, in which adenocarcinoma is predominant 
and is the cell type clearly associated with increased risk 


from adult ETS exposures, is in contrast to several of the 
earlier studies of involuntary exposure to ETS Tricho- 
poulos et al. (2) in the initial case-control studv of lung 
cancer and passive smoking among nonsmoking women 
excluded cases of adenocarcinoma including bronchio¬ 
loalveolar; however, that study included no histopatho¬ 
logical review. They reported an odds ratio from 1.8 to 
3.4 associated with the husband's smoking habits. Dala- 
ger et al. (16) reported a 3-fold elevated risk associated 
with the spouse'5 smoking only for squamous and small 
cell carcinomas and no increased risk of other cell types, 
of which adenocarcinoma and its subtype, bronchioloal- 
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Fig I Adjusted odds ratios lor ail lung cancer and lor adenocarcinoma ot the lung associated with pack-years of exposures from spouse(s). Q all lung 
cancer, trend P * 0 07; E3. adenocarcinoma, trend P < 0 01. 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Table 6 Association between nsk' ot luni? cancer ana adutt exposures 


10 Cigarette smoke among nonsmoking women 


>ears or exposure 
by source 

All June 

carcinomas 
adiusted 
odds ratio" 

'95% Cl) 

Adenocarcinoma 
ot the lung; 
adjusted 
odds ratio" 
i95%CD 

Household exposure 

Spouse 

Ever exposed* 

0 years 

1-15 

16-30 

>30 

1.21 KO.96-1 541 

1 00 

1 19 (0.88-1 611 
1.14(0.82-1 59l 

1.25 <0 91-1 72) 

1 38 U.04-1 82i r 
l 0 

l 33 <0 93-1 89) 
i 40 (0 96-2.05) 

1 43 (0 99-2 09) 


Trend P «= 0 14 

Trend P * 0 03 

Other household members 
Ever exposed* 

0 years 

1-5 

6+* 

1.23 (0.97-11.56) 
1.00 

1.20 (0 90-1 611 
1.23 <0.89-1 69l 

! 39(1 05-1 821* 

1 00 

1 36(0 98-1 89) 
i 35 (0 93-1 94) 


Trend P « 0 12 

Trend P « 0 04 

Occupational lexposure 

Ever exposed* 

0 vears 

1-15 

16-30 

>30 

1.34(1.03-1 73)' 

1 00 

1 23 <0.86-1 771' 
l 45 (1 05-2:00)' 

1 30 (0.93-1 80): 

1 44 (1 06-1 97r 

TOO 

1 58(1.05-2 39l‘ • 
1142 <0.97-2 071 

1! 37 10 92-2 021 


Trend P « 0 02 

Trend P * 0 10 

Social exposure* 

Ever exposed* 

0 

1-15 

16-30 

>30 

1.58 <1.22-2.04)'i 
1.00 

1 34 (0.97-1 84) 
2.01 (1.29-3.15)* 
1.65 (0.98-2.80) 

1 60 (1119-2.141' 

1 00 

1 29 (0 89-1 87) 

2 40(1 47-3 901' 

1 50(0.78-2 77) 


Trend P« 0 0006 

Trend P - 0 002 


* Ad lusted tor age. race, study area, annual income, and education 

* Referent: never exposed. 

‘ P < 0.05. 

•Too lew subiects exposed! 16+ years 

* Social I exposure is denned as exposure ol 2 or more h/week trom, 
sources other than occupational and household members, including 
spouse 

P < 0.01 


veolar carcinoma, comprised 46.1% of the total female 
nonsmoking cases. In the Swedish study of Pershagen ef 
a/. (35), 57% of 77 female nonsmokers were adenocar¬ 
cinomas and 31% squamous and small cell carcinomas. 
The only statistically significant ETS-associated increased 
risk was tor squamous and small cell carcinomas, the cel! 
types with the highest relative risks associated with active 
T smoking. At the present time small numbers of squamous 
cell and smalli cell carcinomas in our data set preclude 
an adequate assessment of risk associated with ETS ex¬ 
posures for these cell types. 

The findings of our study lend some support to the 
mechanism proposed by Wynder and Goodman (36) 
wherebv inhalation of sidestream smoke might primarily 
increase risk of adenocarcinoma of the lung. They sug¬ 
gested that inhalation of sidestream smoke through the 
nasal passages would hinder deposition of respirable 
smoke particulates in the periphery of the lung while 
gaseous components such as volatile N-nitrosamines, 
formaldehyde, acetaldehyde, or nitrogen oxides, would 


be likely to reach the deeper, part ot the lung, Both 
squamous cell and small! cell carcinomas tend to be 
centrallv located, rather than in the periphery of the lung: 

Our studv found statistically significant elevated risks 
of adenocarcinoma of the lung among female non- 
smokers who had had household ETS exposure or ETS 
exposure in occupational settings or from other, sources. 
Each of these exposures occurred during adulthood. 
Exposures during the first 18 years of life were consist¬ 
ently unrelated to the risk of lung cancer. 

Any exposure (ever/never) from a spouse who 
smoked was associated with, at least a 30% excess risk. 
Increasing amount per day and years smoked significantly 
increased risk. The pattern, ofi risk was the same when 
cases were compared to colon cancer cases or popula¬ 
tion controls and was specific for adenocarcinoma of the 
lung. Findings for ail lung cancers combined reflect the 
association between ETS and adenocarcinoma of the lung 
diluted by the weak association with other cell types. 

The internal consistency of findings with the two 
control groups suggests that recall bias resulting from 
having a diagnosis of cancer is not a likely explanation ot 
the observed effect. The possibility remains that non¬ 
smoking lung cancer cases and nonsmoking colon cancer 
cases are not similarly motivated to remember exposures 
to the tobacco smoke of others. 

The longest duration of exposure to ETS is associated 
with the greatest elevation in risk, 1.43, for exposure of 
30 or more years to a husbands's cigarette smoking. 
Although significant trends were found for other adult 
exposures, the dose response was not monotonic; rela¬ 
tive risk estimates tended to decline in the longest ex¬ 
posure category. One possible explanation is that recall 
of quantitative measures of exposure is less reliable for 
exposures outside the home and for household members 
other than the spouse. A recent ten-country study was 
carried out by the International Agency for Research on 
Cancer designed to validate self-reported recent expo¬ 
sure of nonsmoking women to ETS frorm any source 
compared with the urinary concentration of cotmine. 
Duration of dailv exposure to ETS from the husband was 
the strongest predictor of urinary cotmine (37). Studies 
by Pron et all (38) and Coultas et al. (39) suggest that 
quantitative measures, particularly for exposures outside 
the home, are less reliable than categorical measures. 

The lack of any association between childhood ETS 
exposures and lung cancer in our study, as well as the 
strong, consistent association with exposures during 
adulthood, contrasts with two recent reports by Janerich 
et al. (22) and Wu-Williams et al. (40), Differences in 
study design may contribute to the discrepant findings. 
About 25% (n = 45) of the 191 cases in the New York 
study were males, whereas our study was restricted to 
female cases in - 420) (22). The authors report that there 
were only smallldifferences between men and women in 
the amount of exposure to ETS measured by duration. 
The mean exposure of women to their husbands' to¬ 
bacco smoke was 16.2 ± 16.7 years, while men had a 
mean exposure of 13:0 ± 1 7.0 years from smoking wives. 
Furthermore, there was a higher, correlation between 
exposure from spouses lifetime ETS exposure for women 
in the study (r = 0.51) than for men (r = 0:37). Intensity 
(dose) of exposure and temporality of exposure from 
male and female smoker sources mav differ considerably: 
Relatively small differences in dose, temporality, and 


Source: https://www.industrydocuments.ucsf.edu/docs/sypxOOOO 
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Table 7. Association between risk" ot lung cancer and childhood 2 exposures to tobacco smoke among nonsmoking women 


Ever, smoked 
tobacco 

Cases 

Colon .cancer 
controls 

Population 

controls 

Adjusted odds ratio" 

Colbn cancer, Population 

controls controls 

OR (95% Cl) OR (95% Cl) 

All lung carcinomas 






father 

196 

189 

420 

0.91 (0.67-1.24) 

0.82 (0.64-1.07): 

Mother 

44 

40 

97 

0.85 10:53-1.381 

0 84(0.56-1.26) 

Other nousehold member 

177 

152 

327 

0.83 (0 59-1.18) 

0.9610.71-1.29) 

Adenocarcinoma 






father. 

139 

189 

420 

0.96 (0.69-U35) 

0 89 (0.66-1.19) 

Mother 

30 

40 

97 

091 10.54-11.55) 

0:89 (0.56-1.43) 

Other household member 

125 

152 

327 

0.81 10.55-1.20} 

0 91 (0.64-729) 


" Adjusted tor age. race, study area, annual income, ana education 
e Childhood is detrned as tirst 18 years 01 life 


duration in combination may yield more meaningful dif¬ 
ferences in exposure than that measured bv duration 
alone. The inclusion of males in the New York study, 
with possiblv lower dbses of ETS exposure from smoking 
wives for fewer years and during a more recent time 
period: mav have reduced the relative risk estimates that 
were not gender specific. A studv in northeast China, 
which was comparable in size to our study, actually 
found a decreased risk of lung cancer associated with 
ETS exposures from spouses and a suggestive increased 
risk associated with paternal smoking (40). As suggested 
by the authors, these women had heavy exposures to 
both indoor and outdoor pollutants, which may have 
obscured any effect of ETS. 

The studies which have examined childhood expo¬ 
sures are more limited than those which have focused 
on tobacco use by spouses, and the overall findings are 
inconclusive (3, 5,11-14, 22, 41). Studies of the reliability 
of recall of ETS exposures suggest that recall of a parent's 
smoking history is less reliable than that for spouses (38. 
39), and! this mav account in part for inconsistencies 
between studies, lanerich et a/. 122) found a 2-fold irv 
creased risk associated with 25 or more smoker-years 
during childhood and adolescence but no increase for 
childhood exposures of less than 25 smoker-vears (OR 
= V.Q9). Ini most studies which have reported positive 
associations, the findings have been primarily for mater¬ 
nal ETS exposures in smokers rather than in nonsmokers. 
Correa et all (5) found a significantly increased risk of 
lung cancer (OR *= 1.36) among smokers whose mother 
smoked but no increased risk in nonsmokers and no 
elevated risk associated with the father's smoking. Wu et 
ah (14) reported a nonsignificant^ elevated risk of ade¬ 
nocarcinoma of the lung (OR = 1.7) in females, 80% of 
whom had a history of smoking. Similarly, in a Swedish 
study of female lUng cancer which included primarily 
smokers, a nonsignificantlv elevated risk was associated 
with maternal (OR = 1.8) but not paternal (OR = 0.8) 
smoking (42). Other studies have failed to find an in¬ 
creased risk of lung cancer associated with childhood 
exposures (11, 12, 431 None ot these studies examined 
maternal smoking as distinct from other childhood ex¬ 
posures. Childhood ETS exposures albne may be insuf¬ 
ficient to increase lung cancer risk in lifetime nonsmokers 
but mav increase risk in persons exposed transplacentally 
or during childhood who later smoke themselves (5). 

The female lifetime nonsmokers with Ibng cancer in 
our study are considerably oider than the female lung 


cancer cases reported in the SEER program, most of 
whom have actively smoked. This may represent a cohort 
effect; that is, older women are less likely to have 
smoked. The age disparity might alto reflect possible 
differences in response among active and passive smok¬ 
ers. The lower dose of ETS might require a longer dura¬ 
tion oi exposure for pulmonary carcinogenesis. 

Although this report represents the findings of the 
first 3 years of a 5-year study, it is nevertheless the largest 
case-control study reported to date on this topic. The 
findings provide additional evidence in favor of a causal 
relationship between exposure to ETS and lung cancer 
in women who have never used tobacco themselves. A 
dose response, not likely due to chance, was apparent 
for exposure to tobacco smoke during adult life from a 
variety of exposure sources. The association was specific 
for both adenocarcinoma of the lung and for all 1 lung 
cancers combined compared to colon cancer. 
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In this brief follow-up article, Fontham and coauthors state that 
the 30% increase in lung cancer risk they claim is associated with 
spousal smoking "persisted after an additional adjustment was made 
for the consumption of vegetables (the most significant food or 
nutrient factor), family history of lung cancer, and employment in 
high-risk occupations or industries." They also discount domestic 
exposure to radon as a potential confounder. 
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The vcar 1981 was a landmark one 
in which two separate repons linked 
exposure toenvironmental tobacco 
smoke ( ETS ) with Ibng cancer in 
nonsmokers.A cohort study. of 
Japanese females and a case-control 
studv of Greek w omen reponed an 
increased risk of lung cancer among 
nonsmoking women whose husbands 
smoked. These initial 1 reports and 
most studies that have been published 
during the decade since then have 
compared female nonsmokers manned: 
to smokers with female nonsmokers 
manned to nonsmokers. The assump¬ 
tion is that the findings for female 
nonsmokers are generaUzable to all 
nonsmokers. The causal association 
of lung cancer with active smoking 
was cstablished in large pan toy stud- 
ies that included a preponderance of 
males. This was not because of any 
expected gender-relkted differences in 
exposure response, tout simpli* because 
when this relationship was under in¬ 
tensive investigation in'the 1950s 
and 1960s most longtime smokers 


Elizabeth T. H. Fontham, DrPH. Pelayo 
Correa. MD.,Department of Pathology , 
Louisiana State University Medical Cen¬ 
ter, Xnr Orleans, Louisiana , Patricia 
A. BuffJrr .. PhD, School of Public Health , 
University of California at Berkeley ,, 
Berkeley , California: Raymond Greenberg, 
MD , PhD. Emory;, University. School of 
Public Health , Atlanta. Georgia: Pcfipy 
Remolds. PhD. California Department 
of Health Scrnces, Emeryville, California: 
Anna WuAYilhnms. PhD. Department 
of Fa m ily and Com m u n i rv: Medtrine, 
University of Southern California , Los 
Angeles , California ; 


A FEW FAST FACTS 

✓ Second-hand smoke is now-clas¬ 
sified by the US Environmental 
Protection Agency as a group A 
carcinogen. 

✓ Only 23 substances have been de¬ 
clared known human carcinogens. 

✓ The article below- provides fur¬ 
ther impetus for the passage of 
workplace smoking restrictions 
by local and state governments. 

✓ On an annual basis, 3,000 lung 
cancer deaths are attributed to 
second-hand smoke. 

✓ Second-hand smoke is also im¬ 
plicated in childhood respiratory 
illnesses and increases the severity 
of asthma attacks in children 

—M. R. S. 

Bull 1993;45:92- 94 

0 1993 Tim Umremty efTauu M D.Andenon Csmeer Center 


W’cre male. Today the majorin’ of 
lifetime nonsmokers with lung cancer 
are females; hence, the concentration 
of studies of women. 

The most studied! ETS association 
has been derived from the spouse's 
smoking history. Partially this is be¬ 
cause it is usually a physically close 
relationship with shared living quar¬ 
ters and because recall of this expo¬ 
sure should be optimal. The chemical 
composition of sidestream smoke is 
the same, of course, regardless of 
who is smoking the cigarette. In terms 
of the regulation of ETS V exposures 
outside the home have greater rele¬ 
vance, but few studies have examined 
these exposures. 


Mulficenter US Study 

In late 1985, a multicenrcr US study 
was initiated to evaluate the associa¬ 
tion of ETS with the risk of lung can¬ 
cer in nonsmoking females. The study 
was designed to minimize some of 
the methodolbgic problems that have 
been discussed in review of ETS lung 
cancer studies by the National Re¬ 
search Council and the International 
Agency for Cancer Research, among 
others. 3 + These included misclassifi- 
cation of smoking status, inaccuracy 
of case diagnosis and! cell type, recall 
bias, ETS exposure ttom sources in 
addition to the spouse, and!inadequate 
control of potential confounders. The 
findings of the first 3 years of this 
study arc summarized here.' 

This was a population- based casc- 
control study oflung cancer in women 
who never used any type of tobacco; 
Tobacco use was defined 1 as >100 
cigarettes smoked or any other to¬ 
bacco used for >6 months. Geograph¬ 
ically the study included five metro¬ 
politan areas—Atlanta, Houston, 
Los Angeles, New* Orltans, and the 
San Francisco Bay area—representing 
a population base of approximately 
18.5 million people. 

Study Methods 

Rapid case ascertainment proce¬ 
dures, which inchidcd weekly or bi¬ 
weekly review’ of patholbg\’ reports 
from hospitals in the study, w ere used 
to identify potentially eligible lbng 
cancer cases. On completion ofthe 
case ascertainment, >17,500:potential¬ 
ly eligible cases were screened. These 
cases included English-, Spanish-, 
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or Chinese-speaking tcmaJbs from the 
ages of 20:to 79 who hadd hjstopath- 
ologicaJli confirmed diagnosis of pri¬ 
mary carcinoma of the lung prior to 
death: no history of cancer, and were 
lifetime nonsmokers. 

Two control groups were selected 
to evaluate response bias, which is al¬ 
ways a consideration'in comparisons 
of ill cases and healthy-controls, The 
first control group (population con¬ 
trols V was selected! by randonvdigk 
dialing and supplemented by random 
sampling from the Health Care Fi¬ 
nancing Administration of women 
ages 65'and older. Controls were fre¬ 
quency-matched tocases based on 
age (<50, 50 to 59, 60 to 69, and 
>70) in a 2:1 control-case ratio: They 
met the same eligibility criteria as 
cases tbr age, residence, language, and 
tobacco use. 

A second control group selected 
consisted of females from the ages of 
20 to 79'who had a diagnosis ofpri- 
man- carcinoma of the colon and met 
the same language, history of cancer, 
residence, and tobacco use criteria. 
This group was matched to cases by 
10-year age groups and race. 

A mulustep procedure was used to 
determine lifetime smoking status. 
The medical record of each potential¬ 
ly eligible lung cancer case and colon 
cancer control was reviewed for in¬ 
formation on'tobacco use. Patients 
identified in the medical record as 
current or former smokers were com 
side red ineligible. The physicians of 
lling cancer cases and colon cancer 
controls who were still considered po¬ 
tentially eligible were then contacted 
for additional! information on tobacco 
use. Potential study subjects with lung 
cancer and colon cancer who were 
identified as current or former smok¬ 
ers by their physicians were consid¬ 
ered ineligible. This screening proce¬ 
dure not unexpectedly eliminated a 
larger proportion 'of lung cancer cases 
than colon'cancer controls. All re¬ 
maining potentially eligible study sub¬ 
jects (cases and both'types of con¬ 
trols) were contacted by telephone 
to elicit information on tobacco use. 
Women who reported smoking >100 
cigarettes or using any other form 
of tobacco for >6 months were con¬ 
sidered: ineligible. At the time of the 


interview, these same questions were 
repeatedito confirm each'Study sub¬ 
ject’s reported nonuse of tobacco. 
About 4% of otherwise cligiblb wom¬ 
en withilung cancer were found to 
be nonsmokers after this mulustep 
screening procedure. 

All of the interviewers were non- 
smokers to eliminate the unlikelV pos¬ 
sibility of contaminating any urine 
sample. At the time of the interview, 
a urine sample was requested by the 
interviewer from each study subject. 
The specimens were stored at -20 C 
until shipped to the American Health 
Foundation for analysis of cotinine 
and creatinine. This biochemical de¬ 
termination was used as a verification 
of current smoking status to exclude 
study subjects who were likely to be 
currently active smokers. Overall, 
about 2% of the study subjects were 
excluded from further analysis be¬ 
cause of cotinine/creatinine levels of 
>100 ng/mg. This level was chosen 
to eliminate persons most likely to be 
active smokers and allow for the pos¬ 
sibility of very high ETS exposures. 6 
Of the population controls that were 
tested, 0.3% oflung cancer cases, 
2.6% of colon cancer controls, and 
2% of population controls were de¬ 
termined to be ineligible by this cri- 
tcrium. The lower proportion of cases 
with cotinine levels >100 ng/mg in 
our study, compared to colon cancer 
control and population controls, is 
likely to be the result of prior med¬ 
ical record reviews and physician 
queries used to screen out smokers 
from the lung cancer and colon can¬ 
cer control scries. The information 
was more commonly available from 
these sources for 1 ting cancer cases; 
therefore, a larger proportion of po¬ 
tential cases were excluded as ineli¬ 
gible prior to obtaining the urine 
specimen. The extensive procedures 
taken in this study to screen for to^ 
bacco use minimized the misclassifi- 
cationof smokers as nonsmokers. 

In addition to obtaining pathologic 
reports for each case, representative 
slides were requested from the hos¬ 
pital to confirm and uniformly classi¬ 
fy each case . Slides were available for 
85% of the cases and were reviewed 
by one pathologist who specialized in 
pulmonary pathology. After review,, 


2%were found to be ineligible and 
were excluded from the srudv. One ori 
the specific aims of the study was to 
evaluate the histologic specificirv of 
the ETS-lung cancer association bv 
examining the relationship for each 
of the main histologic types. A high 
proportion of the cases were adeno¬ 
carcinomas (around 75% consistent 
across all study centers j; therefore; the 
report considered the association of 
ETS with all primary lung cancers and 
primary pulmonary adenocarcinoma. 

Results 

The estimated risk oflung cancer 
in nonsmokingwomen that is associ¬ 
ated with living with'a spouse who 
smoked was approximately 30%, re¬ 
gardless of which control I group was 
used in the comparison. An> increase 
in the risk of approximately 50% was 
observed for adenocarcinoma of the 
lting compared to each control group. 
Separate analyses were conducted for 
subjects who personally responded 
and for those whose information w as 
obtained from surrogate respondents. 
The findings were consistent for self- 
and proxy-respondents. .All odds ra¬ 
tios were adjusted: for age, race, geo¬ 
graphic region, respondent type, in¬ 
come, and education. An approxi¬ 
mate 30% risk of lung cancer associ¬ 
ated with spousal ETS exposure per¬ 
sisted after an additional adjustment 
was made for the consumption of 
vegetables (the most significant food 
or nutrient factor), family history 
oflung cancer, and employment in> 
high-risk occupations or industries/ 
Household radon levels were deter¬ 
mined in a sample of case and control 
homes under separate funding. Radon' 
levels are quite low in all of the areas 
included in our study: < 1% of all 
homes tested had levels of >4 pCi/L. 
The observed increased risk oflung 
cancer associated:with ETS exposures 
is unlikely to result from confounding 
by radon, diet, or other such factors. 

A positive dose response was ob¬ 
served for all lung cancers and pul L 
monarv adenocarcinomas with sev¬ 
eral measures of spousal ETS, includ¬ 
ing dose, duration, and pack-years 
(Table 1 )i The trends were simiikr but 
tended to be Higher for pulmonary 
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Table 1. Adjusted Odds Ratios for All Lung Cancer 
and for Adenocarcinoma of the Lung Associated 
with Pack-Years of Exposure from Spouse(s) (95% Cl)* 


Rack-Years 

All Lung Cancer 

Adenocarcinoma of the Lung 

0 

1.0 

1.0 

<15 

0.96 (0.72-H29) 

1.03 (0.73-1.46) 

15-39 

1.13 (0.81-1.59) 

1.26 (0.85-1i87) 

40-79 

1.25 (0.86-1.81) 

1.49 (0.98-2.27) 

>80 

1.33 (0.68-2.58)i 

1.70 (0.82-3.49) 


P,,.* - 0.07 

Put*} < 0.01 i 

* Adjusted fori age, 
dence interval. 

race, study area, annual income, 

and education. Q indicates canfi- 


Table 2. Association Between Risk of Lung Cancer 
and Adult Exposures to Cigarette Smoke Among 
Nonsmoking Women: Adjusted Odds Ratio (95% Cl)* 


1 Exposure Source 

All Lung Cancer 

Adenocarcinoma of the Lung 

Spouse 

Other household members 
Occupational 

Social* 

1.21 (0.96-1.54) 
1.23 (0.97-1.56) 
1.34 (1.03-1.73) 
U58. (1.22-2.04) 

1.38 (1.04-1.82) 
1.39(1.05-1.82 
1.44 (1106-1.97 
1.60(1119-2.14 


•Adjusted for oge,,race t study 
dence interval. 

area, annual income, and education. Q indicates confi- 


adenocarcinoma than ail lung cancers 
combined. 

Exposure to ETS from various 
sources during aduJt life was evaluated, 
in addition to spouse-related expo¬ 
sures. Exposures to cigarette smoking 
from other household members, on 
the job, and in other activities of 
adult life—ie, “social exposure" of 
>2 h/wk from'sources other than, 
occupational or household—were 
associated overall with. 40% to 60% 
significant elevations in the risk of 
adenocarcinoma of the lung and all 
lung cancers combined (Table 2);. 
Significant positive trends of increase 
ing risk with increasing years of ex¬ 
posure were found!in each exposure 
setting. 


No association was found between 
the nsk of lung cancer and childhood 
exposures to cigars, pipes, cigarettes, 
or all tobacco types-combined. These 
exposures were limited to the first 18 
years of life, after which exposures 
were attributed to adult Life. 

Summary 

The findings of this study—which 
included methods to evaluate recall 
bias, minimize misclassification of 
smokers as nonsmokers, ensure accu¬ 
racy of diagnosis and classification of 
lung cancer, and adjust risk estimates 
for potential confounders—arc con¬ 
sistent with and extend the findings 
of numerous published reports that 


did not address all of these issues The 
overall 30% increased nsk associated 
with ETS exposure horn a smoking 
spouse is remarkably close to the 25% 
to 34% estimates of the evaluation of 
relevant studies in the 1986 report of 
the National Research.Council. The 
significant positive dose response to 
exposure to tobacco smoke within 
households, in.occupational settings, 
and in social settings during adult 
life strongly supports an enologic role 
of ETS in 1 ting cancer in nonsmokers 
and extends the findings from the 
home into the workplace and public 
settings. 
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Letters to the Editor Regarding "Lung Cancer in Nonsmoking 
Women: A Multicenter Case-Control Study," E.T.H. Fontham, 
P. Correa, A. Wu-Williams, P. Reynolds, R.S. Greenberg, P.A. 
Buffler, V.W. Chen, P. Boyd, T. Alterman, D.F. Austin, J. 
Liff, and S.D. Greenberg, Cancer Epidemiology. Biomarkers & 
Prevention 1: 35-43, 1991. 


Cancer Epidemiology. Biomarkers & Prevention published four letters 
concerning this article, which is a preliminary report of an ongoing 
U. S. case-control study that currently includes data on 420 female 
lung cancer cases. Fontham, et al., reported a statistically 
significant odds ratio for adenocarcinoma associated with spousal 
smoking. The series begins with a letter from Nathan Mantel, 
followed by a reply from the authors of the study, then continues 
with a letter from Peter N. Lee, also followed by a reply from the 
authors of the study.' The letters appear in Cancer Epidemiology. 
Biomarkers & Prevention 1: 331-334, 1992. 

Mantel stated that certain cotinine data presented in the study 
indicated misclassification of smoking status. Mantel also noted 
that possibly "extravagant" bias could be introduced in the study 
because next of kin provided information for 34 percent of the 
cases, but did so for only 10 percent of one control group. 
Moreover, when next of kin provided information, urinary cotinine 
levels could not be measured in the study participants. Finally, 
Mantel criticized Fontham, et al., for focusing on only 
adenocarcinoma, instead of treating all lung cancer cell types: 
"[I]f these investigators have had their choice of which type of 
lung cancer to emphasize, their statistical significance levels 
should be modified to take the multiple-testing aspect into 
account." 

In their reply to Mantel, Fontham, et al., stated that their 
identification and exclusion of women with high urinary cotinine 
values "can only be considered a strength of the study." They 
also noted, with regard to the next of kin concern, that "estimates 
of relative risk did not differ in analyses restricted to self or 
proxy respondents." Finally, Fontham, et al., stated that they did 
not have a choice of which histological type to emphasize "because 
most cases turned out to be adenocarcinomas after histological 
review." They pointed out that the number of cases with other 
cell types of cancer was too small to allow reasonable statistical 
power in^ specific analyses. 

Lee's letter commented that some data on cotinine and on lung cancer 
cell type were incomplete in this interim report. He noted that 
possible confounding factors (e.g., occupation, diet, medical 
history and other exposures) had not been taken into account. 
Lee said that confounding could also be due to inclusion of 
unmarried women in the analysis of spousal exposure, never- 
employed women in the analysis of occupational exposure, and to an 
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unadjusted index of social exposure. According to Lee, this could 
lead to "an inevitable confusion of possible effects of ETS with 
possible effects of marital status, occupation, and sociability." 
Lee also stated that he calculated a relative risk for 
nonadenocarcinoma lung cancer which was not significantly different 
statistically from the relative risk for adenocarcinoma calculated 
by the authors. According to Lee, this failed to "justify the 
special attention given to the adenocarcinoma results." Finally, 
Lee questioned the biological plausibility of an elevated risk of 
adenocarcinoma associated with ETS exposure, "given that the 
association of active smoking with adenocarcinoma is so weak." 

Fontham, et al., replied to Lee by stating that "the availability 
of a large data set with which to address an unresolved issue of 
great public health importance was compelling justification for 
publishing a report" that represented only three years of a five- 
year study. They stated that a number of potential confounders, 
including age, race, geographic region, respondent type, income 
and education had been considered, and that other potential risk 
factors "will be examined in further analyses." Specifically, 
Fontham, et al., commented on an ongoing analysis of dietary 
factors, and stated that /3-carotene has not appeared to be related 
to spousal smoking habits in this study. With regard to the 
inclusion of unmarried women in spousal smoking calculations, 
Fontham, et al., calculated risk estimates with those subjects 
excluded that were only slightly lower than the original estimates. 
Exclusion of never-employed women from workplace calculations 
resulted in risk estimates which were elevated somewhat compared 
to the original calculations. Finally, Fontham, et al., defended 
their "special attention" to adenocarcinoma because of the large 
proportion of adenocarcinoma in the study. They also proposed 
that "exposure to sidestream smoke might result in a distribution 
of histological types of lung cancer different from that associated 
with exposure to mainstream smoke." 
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Correspondence re: E. T. H. Fontham et at., Lung Cancer in 
Nonsmoking Women: A Multicenter Case-Control Study. 
Cancer Epidemiol., Biomarkers & Prev., 1: 35-43, 1991 


letter 

Nathan Mantel 

Department of Mathematics and Statistics, The American University. 
Bethesda, Maryland 20614 

Fontham et a/. (1) have recognized that the misclassifi- 
cation bias may have resulted in biased overestimates of 
the relative risk of lung cancer due to passive smoking or 
exposure to ETS.’ That indeed such misclassification oc¬ 
curs is highlighted in the findings of Fontham et a/., who 
reported individual urinary cotinine/creatinine values as 
high as 14,014 ng/mg in one group of presumably never- 
smoking controls and as high as 5,163 ng/mg in another 
group of controls. While nonsmokers typically have such 
urinary values below 10 ng/mg, Fontham et a/, used a 
cutoff value of TOO ng/mg to eliminate from the reported 
never-smokers those who very likely did not belong in 
that class. 

In their study, Fontham et a/, used two kinds of 
controls for their female lung cancer cases: women who 
had colon cancer and women chosen from the general 
population. In principle, a passive-smoking investigation 
should be limited to never-smoking women and, if the 
actual smokers in the study could be eliminated, the 
resulting estimate of the relative risk due to passive 
smoking would be the more valid. 

For lung cancer cases, next-of-kin information was 
obtained in 34% of instances, yet for only 10% of colon 
cancer controls. The possibilities for bias due to this alone 
could be extravagant. But that use of next-of-kin infor¬ 
mation leads in turn to yet another source of bias: urinary 
cotinine/creatinine determinations could not or were not 
made for women for whom next-of-kin information was 
obtained. There were 134 such lung cancer cases but 
only 32 such colon cancer controls. 

As it turned out, the urinary cotinine/creatinine val¬ 
ues were much more moderate for the lung cancer cases 
than for colon cancer or for population controls. Only 
two lung cancer cases were excluded for being above 
the cutoff value of 100 ng/mg, those two being at 131 
and 219 ng/mg. Of the 260 colon cancer controls for 
whom such biochemical determinations were made, 
seven were above the critical value, their values ranging 
from 145 to 5163 ng/mg while among 664 population 
control biochemical determinations, 14, ranging from 
103 to 14,014 ng/mg were above the 100 ng/mg critical 
level. 
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To see how this would bias the estimated relative 
risk, consider that we removed all the current or ex¬ 
smokers from among the presumably nonsmoking con¬ 
trols, but none of those from among the lung cancer 
cases. The misclassification bias would then be worse 
than if we did nothing and to an extent that is true if we 
make such exclusions more certainly from among con¬ 
trols than from among lung cancer cases. And to the 
extent that Fontham et a/ have recognized, by trying to 
correct for it, that the misclassification bias exists, they 
are conceding that the apparent increased risk due to 
ETS could be artificial. 

To go on: the report by Fontham et a/, gives me fresh 
cause for concern. To bring out an increased relative risk 
from ETS, these investigators switched their attention 
from all lung cancers to only adenocarcinomas of the 
lung N6 separate attention was focused on other lung 
cancers, particularly not on squamous cell carcinomas. 

If these investigators have had their choice of which 
type of lung cancer to emphasize, their statistical signifi¬ 
cance levels should be modified to take the multiple¬ 
testing aspect into account. Apparent statistical signifi¬ 
cance at the 0.05 level would no longer be at the 0.05 
level. And even so, the individual comparisons made by 
Fontham et at. are not statistically significant; it was only 
by going to trend tests, admittedly a sensible approach, 
that statistical significance could be achieved: 

For household exposure to ETS the relative risk of 
1.38 for adenocarcinoma would be reduced to 1.21 for 
all lung carcinomas. That of 1.43 for more than 30 years 
of household exposure relative to adenocarcinoma 
would be reduced to 1.25 relative to all lung carcinomas. 
Even the significant trend test with P - 0.03 would 
become nonsignificant at P - 0J4 if such reemphasis 
were made. 

With the bulk of the lung carcinomas found being 
adenocarcinoma (281 of 359 by review diagnosis, 244 of 
359 by hospital diagnosis), this reduction in the level of 
significance with the addition of the squamous cell and 
other lung carcinomas lends itself to an unusual interpre¬ 
tation. It may well be that for these other lung cancers 
not only are they not associated with ETS, they may even 
be negatively associated with ETS. And these others, 
particularly squamous cell carcinomas, are just the ones 
most strongly associated by others with ETS. 
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Dr. Mantel focuses attention on the urinary cotinine 
values of the relatively few controls (21 of 944) who 
reported themselves to be nonsmokers but who were 
probably active smokers. The fact that these individuals 
were identified and excluded from the analysis can only 
be considered a strength of the study. The distribution 
of cotinine values in this study is quite similar to those 
reported in the 10-country collaborative study by the 
Internationa! Agency for Research on Cancer of self- 
report and biochemical indicators of ETS exposure (1); In 
that study, 1.9% of the reported nonsmokers had urinary 
cotinine/treatinine values above 100 ng/mg, compared 
to 1.99% in our study (0.8% of lung cancer cases, 2.7% 
of colon cancer controls, and 2.0% of population con¬ 
trols). The lower proportion of cases with cotinine levels 
above 100 ng/mg as compared to colon cancer controls 
or population controls may well be a result of the prior 
medical record reviews and physician query used to 
screen out 'ever smokers' from the lung cancer case and 
colon cancer control series. The information was more 
commonly available from these sources for patients with 
lung cancer than with colon cancer, and a larger propor¬ 
tion of potential cases were excluded as ineligible prior 
to obtaining either interview or urine specimen. Among 
eligible study subjects the levels of urinary cotinine are 
quite consistent with previous findings (see Table 1). The 
somewhat higher current exposure to ETS found among 
the population controls is not surprising since their mo¬ 
bility is not limited by disease. 

Because a 3-tiered approach was used to determine 
smoking status, information on study subjects' personal 
use of tobacco was obtained first from the medical record 
of lung cancer cases and colon cancer controls, then 
from the study subject's personal physician, and later 
from the next-of-kin respondent. The information ob¬ 
tained from the medical record and the physician was 
almost always originally provided by the study subject 
herself; therefore, in the case of a study subject unable 
to personally respond or provide a urine sample, her 
status as a never smoker was obtained from multiple 
sources, and she was considered eligible only when there 
was agreement among sources. This approach greatly 
minimized the possibility of including smokers or ex- 
smokers. 
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In response to Dr. Mantel's concerns about misclas- 
sification bias, interviews were conducted with next-of- 
kin respondents to obtain information about 34% of the 
lung cancer cases and 10% of the colon cancer controls 
because the study subjects themselves were either de¬ 
ceased or too ill to respond, a reflection of the survival 
differential for these two types of cancer: a 72% 1-year 
survival rate for women with colon cancer as compared 
to 41% for lung cancer (2). The estimates of relative risk 
did not differ in analyses restricted to self or proxy 
respondents. 

The association between active smoking and lung 
cancer is well established for all the main histological 
types of lung cancer, including adenocarcinoma and large 
cell, small cell, and squamous cell carcinomas, with dif¬ 
ferences only in the magnitude of the risk (3). One of the 
specific aims of this study was to evaluate the histological 
specificity of the ETS-lung cancer association by exam¬ 
ining the relationship for each of the main histological 
types. We did not have our choice of which histological 
type to emphasize because most cases turned out to be 
adenocarcinomas after histological review. The number 
of squamous cell, large cell, and small cell carcinomas 
was insufficient to achieve reasonable statistical power 
in histological type-specific analyses. The very high pro¬ 
portion of adenocarcinomas, consistent across all five 
study centers, was an unanticipated and interesting find¬ 
ing, even though it is known that adenocarcinoma is the 
predominant cel! type in nonsmokers and in all women 
regardless of smoking history. The number of cases with 
large cell, squamous cell, and small cell carcinomas will 
increase with the 2 additional years of study, but if the 
present trend continues, they will likely remain a rela¬ 
tively small proportion of the total lung cancer cases. 
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Letter 
f. N. Lee 

17 Cedar Road, Sutton, Surrey $M2 5DA. England 

Fontham and her colleagues report results fromthe larg^ 
est case-control study of ETS and lung cancer, which 
they claim 'provide additional evidence in favor of a 
causal relationship between exposure to ETS and lung 
cancer in women who have never used tobacco them¬ 
selves.' Although the study has advantages over previ- 
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ously published studies in a number of respects, it is 
important to realize that it has a number of limitations 
which affect interpretation. 

One limitation is that it is an interim report, repre¬ 
senting the findings of the first 3 years of a 5-year study, 
so that, even for the subjects considered, some data (on 
cotinine and on type of lung cancer) are incomplete. 
More seriously, no use at all has been made, at this stage, 
of data collected on such other risk factors as occupation, 
diet, medical history, and other exposures of interest, so 
that a potential confounding of ETS with some of these 
factors has not been taken into account. Two recent 
studies (1, 2) have demonstrated substantially reduced 
dietary /3<arotene levels in nonsmokers in relation to 
ETS exposure and have estimated that confounding of 
the ETS/Iung cancer relationship from this source alone 
could bias the relative risk upward by 10% or more, and 
it seems plausible that adjustment for this and other 
confounding variables might have substantially reduced, 
and made statistically insignificant, the observed associ¬ 
ations of lung cancer with various indices of ETS 
exposure. 

Failure to take into account what might be termed 
"relevant denominators" is another source of potential 
confounding. Thus the analysis of spousal exposure is 
not limited to married women, the analysis of occupa¬ 
tional exposure is not limited to working women, the 
analysis of social exposure is not adjusted for number of 
social occasions, and so on. This leads to an inevitable 
confusion of possible effects of ETS with possible effects 
of marital 1 status, occupation, and sociability (and their 
correlates). 

An explicit attempt has been made in this study to 
minimize bias due to misclassification of active smoking 
status. However, the procedures used seem in fact to be 
of limited value. Using smoking data from the medical 
record and! from the physician, which would normally 
have been provided by the subject, is not of much use 
in validating statements by the subject. Independent 
statements by the next of kin or colleagues at work would 
have been more valuable. Urinary cotinine taken from 
women with lung cancer is also less useful than it might 
seem, since many would have given up smoking after 
contracting the disease. In any case, urinary cotinine does 
not reflect past smoking. 

• It is claimed that the possibility of recall bias is 
minimized by the use of colon cancer control who, 
compared with the cases, are ‘similarly motivated to 
recall earlier exposures." In view of the attention given 
in the media to ETS as a possible cause of lung cancer, 
but not colon cancer, this seems arguable, and the pos¬ 
sibility of recall bias is heightened by the large difference 
in the proportion of next-of-kin respondents providing 
data (34% for cases and 10% for colon cancer controls). 

It is claimed that the association of ETS with lung 
cancer was specific for adenocarcinoma of the king. Is 
this in fact true? Table 6 of the Fontham article gives a 
relative risk for household exposure for adenocarcinoma 
of 1.38 (95% confidence interval, T.04-1.82) and for all 
lung cancer of 1.21 (0 96-1.54), from which I estimate 
(approximately) a relative risk of 0.95 (0.65-1.35) for 
nonadenocarcinoma, which is not significantly different 
statistically from that for adenocarcinoma, thus failing to 
justify the special attention given to the adenocarcinoma 
results. 


It would indeed be remarkable if ETS were really to 
increase the risk of adenocarcinoma by 50% as claimed, 
given that the association of active smoking with adeno¬ 
carcinoma is so weak, and given the much lower expo¬ 
sure to smoke constituents from ETS than from active 
smoking. 

Particular attention is given to the dose relationship 
for lung cancer risk in relation to pack-years of exposure 
from the spouse, and it is stated that "a dose response, 
not likely due to chance, was apparent for exposure to 
tobacco smoke during adult life from a variety of expo¬ 
sure sources." When one examines the data shown in 
Table 6 of Fontham eta/, a different impression is given. 
Within the exposed categories, a tendency for response 
to rise smoothly with increasing exposure is only seen in 
two of the eight dose-response relationships, and even 
in these two the trend is clearly not significant. One gets 
the impression that the reason the authors chose specif¬ 
ically to present in graphical form results for spouse pack- 
years of exposure was that this was the index (of many 
tried) that best showed a smooth relationship It would 
have been better had they not overemphasized one 
specific relationship selected a posteriori . 
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Dr. Lee raises several issues with regard to our report on 
ETS and lung cancer. His first concern is that it is an 
interim report, representing 3 years of a 5-year study 
We felt at the time, and remain convinced, that the 
availability of a large data set with which to address an 
unresolved issue of great public health importance was 
compelling justification for publishing a report. Data 
based on cotinine analysis and histopathological review 
were not complete for ail study subjects at the rime of 
submission. Assuming the proportion of study subjects 
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found to be ineligible as a result of the procedures 
completed to date, few if any changes would be ex¬ 
pected in the eligible case and control series: one addi¬ 
tional case after pathology review, and one case, two 
colon controls, and two population controls after com¬ 
pletion of cotinine analysis might be exclude, a total of 
six possible study subjects of 1551. 

Many, but certainly not all, potential confounders 
were considered in the analyses, including age, race, 
geographic region, respondent type, income, and edu¬ 
cation. Only age had a significant effect on the observed 
relationships. Given the large number of study subjects 
exposed to ETS and the relatively small number with 
occupational, medical, or 'other* risk factors, it is unlikely 
that confounding by these factors would either substan¬ 
tially reduce or elevate the observed associations. The 
effects of these risk factors will be examined in further 
analyses. We are doing an extensive analysis of dietary 
factors, in particular fruits and vegetables, fats, and an¬ 
tioxidant micronutrients including 0-carotene. Potential 
confounding of the ETS lung cancer relationship by rel¬ 
evant dietary factors will be evaluated. It does not appear 
that dietary intake of 0-carotene is related to the spouse's 
smoking habits in our study. Mean daily intake of 0- 
carotene does not significantly differ between study sub¬ 
jects whose spouse smoked and those whose spouse 
never smoked. This is true for the total pool of study 
subjects and after stratification by case-control status. 
This is, of course, only one indicator and does not elim¬ 
inate the possibility of some confounding, but suggests 
that effects, if any, are not likely to be major. 

Dr. Lee suggests that the 'relevant' denominators 
are not all female lifetime never smokers at risk of lung 
cancer with and without exposure, but rather female 
lifetime never smokers with exposure and a subset with¬ 
out exposure (e g., married, but spouse did not smoke) 
after excluding another subset without exposure (e.g., 
never married, therefore not exposed to spouse who 
smoked). The relevance of a denominator selected in 
this fashion is debatable. That aside, restricting analysis 
to ever-married women had a minimal effect on the total 
sample size or on estimates of risk. Ten of 420 cases 
(2.4%) and 43 of Till controls (3.8%) had never been 
married. The risk estimates excluding these study sub¬ 
jects were 1.18 compared to 1.21 in the original analysis 
for all lung cancer and 1.32 compared to 1.38 for ade¬ 
nocarcinoma associated with exposure to ETS from a 
smoking spouse. In our series, 135 women had never 
been employed (50 cases and 85 controls). The estimates 
of risk associated with occupational ETS exposure among 
ever-employed women were 1.62 compared to 1.34 in 
the original analysis for all lung cancer and 1.84 for 
adenocarcinoma of the lung compared to 1.44. 

Information on smoking status was obtained from 
the medical record, physician, and study subject in a 
tiered approach. The data obtained from each source 
were usually originally provided by the study subject, the 
most knowledgeable source, in response to different 


questions from different individuals during different time 
periods, with a consistent response of 'never smoked' 
required. The chart response was not used to validate 
the subject or next-of-kin response but to eliminate 'ever 
smokers' from the pool for further inquiry. Dr. Lee ac¬ 
curately points out that urinary cotinine is an indicator of 
current, not past, smoking status, as clearly stated in our 
report 

Whether recall bias is minimized, eliminated, or 
exaggerated by the choice of a particular control group 
is problematic in any epidemiological study. Dr. Lee's 
point was again ctearly stated in the text: "The internal 
consistency of the findings with the two control groups 
suggests that recall bias resulting from a diagnosis of 
cancer is not a likely explanation of the observed effect. 
The possibility remains that nonsmoking women with 
lung cancer and nonsmoking women with colon cancer 
are not similarly motivated to remember exposures to 
the tobacco smoke of others/ The larger proportion of 
next-of-kin respondents providing data for lung cancer 
cases (34%) than for colon cancer controls (10%) reflects 
the realities of the two diseases: the 1-year survival rate 
for while women with colon cancer is 72% compared to 
41% for lung cancer OK As reported, the estimates of 
relative risk were similar regardless of respondent type. 

A strong association of active smoking has been 
reported for all types of pulmonary carcinomas including 
squamous cell, small cell, and adenocarcinoma, differing 
only in the magnitude of the effect (2). The special 
attention given to adenocarcinoma is warranted in view 
of the fact that 78% of the reviewed cases in female 
never smokers were adenocarcinoma, a remarkably high 
proportion. The differences in composition of main¬ 
stream and sidestream smoke have been well described 
(3). That exposure to sidestream smoke might result in a 
distribution of histological types of lung cancer different 
from that associated with exposure to mainstream smoke 
is biologically plausible. 

Dose (cigarettes/day), duration (years), and an index 
of dose and duration (pack-years) were selected a priori 
as indicators of exposure from an individual (spouse, 
mother, father, other household members). Duration is 
more easily quantified in a setting where 'dose' is pro¬ 
vided from multiple individuals. That was the rationale 
for the selection of duration as an indicator of ETS ex¬ 
posure in such settings as shown in Table 6. 
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This case-control study, conducted in central Florida> 
included 210 nonsmoking female lung cancer cases and 301 controls. 
Nonsmokers were defined as having smoked for a total of less than 
six months or having smoked less than 100 cigarettes in one's 
lifetime. Interviews were conducted either in person or via 
telephone. More than two-thirds of the interviews were conducted 
with surrogate respondents; approximately 44% were with surrogates 
other than the cases’ husbands. The authors reported several 
statistically significant ORs: for the highest categories of 
exposure, for lung cancer cell types other than adenocarcinoma, and 
for exposure estimates based on responses by cases and their 
husbands. However, many ORs, including the overall estimate for 
spousal smoking, were not statistically significant. Nevertheless, 
the authors concluded that "long-term exposure to environmental 
tobacco smoke increases the risk of lung cancer in women who are 
nonsmokers." 

• Based on a yes/no definition of exposure, an odds ratio 
for spousal smoking of 1.6 (95% Cl 0.8-3.0) was reported. 
The numbers of cases and controls used in calculating 
this risk estimate were not presented. 

• Odds ratios were also calculated for reported exposure 
from parents and siblings during childhood. Statistically 
significant odds ratios were reported for the highest 
index of exposure, namely, 22 or more smoke-years (the 
sum of reported years of exposure to cigarette smoke 
from each smoker in the household). 

• The authors wrote: "We found no statistically significant 
increase in risk associated with exposure to 
environmental tobacco smoke at work." However, they 
failed to present the data on this index of exposure. 

• Adenocarcinoma accounted for 61% of the cases in this 
study. When the data were analyzed by lung cancer cell 
type, no relative risk higher than 2.0, and no 
statistically significant relative risk, was reported for 
adenocarcinoma. These data thus contrast with the recent 
Fontham, et al., study, which reported elevated ORs for 
adenocarcinoma. 

• More than 80 risk estimates were presented in this study; 
"data-dredging" is thus evident. 
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The authors do not indicate the numbers of cases and 
controls associated with the multitude of ORs presented. 
It is not possible to determine whether the same subgroup 
of cases was the basis for all the reported statistically 
significant risk estimates. 
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Environmental Tobacco Smoke 
and Lung Cancer Risk in 
Nonsmoking Women 

Heather G. Stockw.cH ,* Allan L. 
Goldman , Gary H. Lyman v 
Charles /. Noss, Adam W. 
Armstrong, Patricia A . Pinkham , 
Elizabeth C. Candclora , 

Marcia R. Brusa 


Background : Exposure to environ¬ 
mental tobacco smoke (passive smok¬ 
ing) has been suggested to be a cause 
of lung cancer, although early epide¬ 
miologic studies have produced in¬ 
consistent results. Purpose: We 
conducted an epidemiologic case- 
control study to assess the relation¬ 
ship between exposure to environ¬ 
mental tobacco smoke and lung 
cancer risk among women who have 
never smoked (i.e., having smoked for 
a total of <6 months or having 
smoked <100 cigarettes in their life¬ 
times). Methods : Case patients (n = 
210) were women with histologically 
confirmed primary carcinomas of the 
lung who were lifetime nonsmokers. 
They were identified through hospital 
tumor registries and the Florida Can¬ 
cer Data System of the Statewide 
Cancer Registry. Community-based 
control women (n = 301) were also 
lifetime nonsmokers and were identi¬ 
fied through random-digit dialing. 
Details on childhood and adulthood 
exposures to environmental tobacco 
smoke were ascertained through 
interviews with the study participants 
themselves or with surrogate re¬ 
spondents. Risks were calculated in 
terms of smoke-years, defined as the 
sum of the reported years of exposure 
to cigarette smoke from each smoker 


in the household. Results: The risk of 
lung cancer more than doubled for 
women who reported 40 or more 
smoke-years of household exposure 
during adulthood (odds ratio [OR] = 
2.4; 95% confidence interval fCIJ = 

1.1- 5.3) or 22 or more smoke-years of 
exposure during childhood and ado¬ 
lescence (OR = 2.4; 95% Cl = 

1.1- 5.4). Risks were highest for non- 
adenocarcinoma lung cancers, al¬ 
though modest elevations in risk were 
also observed for adenocarcinomas. 
When a surrogate respondent other 
than the patient's husband provided 
information on exposure, the risk esti¬ 
mates were considerably lower. Con¬ 
clusion: These findings suggest that 
long-term exposure to environmental 
tobacco smoke increases the risk of 
lung cancer in women who have never 
smoked, fj Natl Cancer Inst 84:1417- 
1422, 1992] 


In 1986, reports by the Surgeon Gen¬ 
eral (/) and the National Academy of 
Sciences (2) concluded that involuntary 
smoking can cause lung cancer in non- 
smokers. More recently, the National 
Institute for Occupational Safety and 
Health released a bulletin that reached 
similar conclusions (3). Several addi¬ 
tional studies have examined the rela¬ 
tionship between environmental tobacco 
smoke and the development of lung can¬ 
cer in nonsmokers. In 1991, Fontham el 
al. (4) reported the results of the first 3 
years of a large multicentercd study of 
lung cancer risk among female lifetime 
nonsmokers. For nonsmoking women 
living with a spouse who smoked, there 
was a 50% increase in risk for develop¬ 
ment of lung adenocarcinomas. In addi¬ 
tion there was a significant increase in 
risk for nonsmoking women exposed to 
environmental tobacco smoke at work 
or during social activities. No associa¬ 
tion was noted for nonsmoking women 


exposed to environmental lobacco 
smoke during childhood. In contrast, 
Jancrich ct al. (5) found that exposure to 
high levels of household smoke during 
childhood and adolescence doubled the 
risk of lung cancer among male and 
female nonsmokers, whereas exposure 
to smoke during adulthood was not as¬ 
sociated with an excess risk. Other au¬ 
thors (6-#) noted an increase in lung 
cancer risk among the offspring of 
smokers, but their study populations in¬ 
cluded few children who were not ciga¬ 
rette smokers themselves. 

The current study further explores the 
effect of environmental tobacco smoke 
and other risk factors for lung cancer on 
women who have never smoked to¬ 
bacco. 

Patients and Methods 

A population-based case-control 
study was conducted in central Florida 
lo examine the causes of lung cancer in 
nonsmoking women. Women were elig¬ 
ible for inclusion as case patients if they 
had a histologically confirmed primary 
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carcinoma of the lung (International 
Classification of Diseases for Oncology 
codes 162.2-162 9) that was diagnosed 
between April 1, 1987, and February 28, 
1991;. and if they resided at the time of 
diagnosis in a 28rCOuniy area in central 
Florida These women were identified 
through the tumor registries of area hos¬ 
pitals and the Florida Cancer Data Sys¬ 
tem of the Statewide Cancer Registry. 
Control subjects were community based 
and were identified through random- 
digit dialing All case patients and con¬ 
trol subjects were lifetime nonsmokers, 
defined as having smoked for a total of 
less than 6 months or having smoked 
less than 100 cigarettes in their life¬ 
times. 

The smoking status ot potential case 
patients in the study was confirmed at 
several stages. Once these individuals 
were identified by their hospital or the 
Statewide Cancer Registry, records, their 
smoking status was confirmed when 
Ihcir physician was contacted for per¬ 
mission to interview, again at the time 
of initial contact with the patient or next 
of kin. and; finally, at the commence¬ 
ment of the interview . In addition, the 
interview contained questions regarding 
experimentation with tobacco, designed 
to elicit in a neutral manner any prior 
undisclosed tobacco use. Any potential 
case patient whose smoking status could 
not be confirmed was excluded. Of 
those found to be eligible, 83% of the 
case patients or their next of kin agreed 
to be interviewed. The smoking status 
of control subjects was determined dur¬ 
ing random-digit dialing and verified 
during the interview. 

Trained interviewers interviewed case 
patients and; control subjects either in 
person or over the telephone. When nec¬ 
essary. questionnaires were mailed. Of 
the case patient interviews, 41% were 
obtained by in-per^on contact, 51% by 
telephone, and 8% by mail. Of the con¬ 
trol subject interviews. 53 8% were ob¬ 
tained by in-person contact, 45.9% by 
telephone, and 0.3% by mail! Informed 
consent was obtained from the case pa¬ 
tients and control subjects prior to the 
interviews according to the guidelines 
of the University of South Florida Insti¬ 
tutional Review Board The interview 
included questions on environmental to¬ 
bacco smoke exposures at home, on the 
job, and in social settings. If case pa¬ 


tients were too ill to be interviewed or 
were deceased, surrogate respondents 
(primarily husbands and children) were 
interviewed. Interviews of surrogate re¬ 
spondents were necessary for 66.7% of 
the case patients. 

Odds ratios (ORs) were calculated to 
estimate the relative risks Multiple lo¬ 
gistic regression analyses were per¬ 
formed using the SAS LOGISTIC pro¬ 
cedure (SAS Institute, Cary, N.C.). 
Ninety-five percent confidence intervals 
(CIs) were calculated from the logistic 
models The chi-square statistic was 
used to test for trend. 

Results 

The study population consisted of 210 
women with histologically confirmed 
primary lung cancer who had never 
smoked (case patients) and 301 
community-based control women who 
had never smoked (control subjects). 
The basic demographic characteristics 
of the case patients and control subjects 
are presented in Table 1. Ninety-three 
percent of the case patients and 94% of 
the control subjects were White. (The 
small percentage of non-White study 
participants reflects the small percent- 


age |5%] of non-White case patients 
identified by hospitals and the statewide 
cancer registry.) Case patients tended 1 to 
be somewhat older and had fewer years 
of formal education than controls, with 
a significant trend of increasing lung 
cancer risk with decreasing years of 
schooling (P = .019). Almost half of the 
case patients and control subjects had 
lived in Florida for at least 20 years. 

Table 2 indicates the ORs and 95% 
CIs associated with exposure to ciga¬ 
rette smoke from parents, siblings, husr 
bands, and other household members, 
after adjustment for age. race, and 
education. Uhexposcd individuals were 
those with no household environmental 
tobacco smoke exposure. We describe 
exposure in terms of smoke-years, de¬ 
fined as the sum of the reported years of 
exposure to cigarette smoke from each 
smoker in the household. We considered 
smoke-years to be a more reliable meas¬ 
ure of exposure than pack-years, since 
study participants had less difficulty re¬ 
calling the number of years they had 
lived with someone who smoked than 
recalling the number of cigarettes per 
day to which they had been exposed. 
Smoke-years were subdivided into three 
categories of approximately equal size 


Table I. Distribution of selected characteristics of case patients and control subjects 


Characteristic 

Case patients (n 

• 210)* 

Control subjects (n 

* 301P 

No 

% 

No. 


Race 





White 

196 

93 

284 

94 

Non-White 

14 

7 

17 

6 

Birth year 





Before 1920 

137 

65 

179 

60 

1920-1929 

52 

25 

73 

24 

1*00 or later 

211 

10 

49 

16 

Marital status 





Married 

ION 

51 

174 

58 

Other 

IU2 

49 

127 

42 

Years of education 





*8 grades 

38 

IK 

37 

12 

V II grades 

36 

17 

40' 

1 y 

* 12 grades 

135 

65 

223 

74 

Year in Florida 





<IU 

47 

22 

65 

22 

to-iv 

63 

30 

89 

30 

20-29 

34 

16 

46 

15 

>3U 

66 

31 

101 

34 

Lung cancer cell lypes 





Ade nocarcinoma 

129 

61 



Squamous cell carcinoma 

36 

17 



Small-cell carcinoma 

14 

7 



All other 

31 

15 


-- 


'Values may not add to total because of missing data 
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for both early and adult years. The dis- 
Iribution of smoke-years of exposure 
was much lower for early years, pri¬ 
marily because participants tended to 
live with spouses for more years than 
they had lived with their parents, result¬ 
ing in lower cutoff points. 

Lung cancer risk estimates for women 
who were exposed to environmental 
tobacco smoke during childhood and 
adolescence are shown in Table 2. 
When we calculated the risk associated 
with exposure to smoke from family 
members on an individual basis 
(mother* father, siblings, and others), 
there was a slight increase in risk for all 
exposures, although the increases in risk 
were not statistically significant: How¬ 
ever. when we calculated risk according 
to smoke-years of exposure, which re¬ 
flects total exposure to smoke from all 
household members, a significantly ele¬ 
vated risk of 2.4 (95% Cl = 1.1-5 4) was 
observed for women exposed 22 years 
or more. 

Table 2 also shows the effect of en¬ 
vironmental tobacco smoke exposure 
during adulihood on lung cancer risk. 
Women who lived for 40 or more years 
of their adult lives with husbands and 
other individuals who smoked were 
found to have an elevated risk of 2.4 
(95% Cl * 1.1-5.3). If we considered 
only smoke exposure from husbands for 
40 or more smoke-years (data not 
shown), the risk estimate decreased 
slightly to 2.2 (95% Cl = 1.0-4.9). 


In terms of total lifetime smoke-years 
of exposure (Table 2), no significant ex¬ 
cess risks were observed for women re¬ 
porting fewer than 40 lifetime smoke- 
years, but women reporting 40 or more 
years of exposure experienced an ele¬ 
vated lung cancer risk of 2.3 (95% Cl = 
1.1-4.6). 

Wc also examined the relationship 
between the lung cancer risk associated 
with environmental tobacco smoke ex¬ 
posure and lung cancer cell type. Since 
61.4% of the lung cancers in the study 
were adenocarcinomas, all lung cancer 
histologies other than adenocarcinoma 
were combined in one group for anal¬ 
ysis. Risk estimates for smoke-years of 
exposure were calculated separately for 
the two groups, and the results are 
shown in Table 2. 

For women with adenocarcinoma, the 
risks were slightly elevated for all cate¬ 
gories of smoke exposure, but the re¬ 
sults did not achieve statistical 
significance. Women with non-adeno- 
carcinoma lung cancers, on the other 
hand, showed significantly elevated 
risks when their exposure to environ¬ 
mental tobacco smoke was of long dura¬ 
tion. The OR indicated a threefold 
increased risk of lung cancer for women 
who reported 22 or more smoke-years 
of exposure from parents, siblings, and 
others during childhood and adoles¬ 
cence (OR = 3.4; 95% Cl = 1.1-10.6). 
Similarly, women with 40 or more years 
of adulthood exposure to smoke from 


husbands and other household members 
experienced a significant elevation in 
risk (OR = 3.3; 95% Cl * 1.1-9.8) 
When total lifetime exposure to enr 
vironmental smoke was considered, the 
OR was 3.3 (95% Cl *= 1.2-8 9) for the 
highest exposure level. For women with 
non-adcnocarcinoma lung cancers, there 
was a statistically significant trend of 
increasing risk associated with increas¬ 
ing smoke-years of exposure for each 
type of exposure (childhood, adulthood, 
and lifetime). 

Since surrogate respondents were re¬ 
quired for about two thirds of the case 
patient interviews, we investigated 
w'hethcr the source of the case patient 
interview (self-respondent versus surro¬ 
gate respondent) affected the risk esti¬ 
mates. Surrogate respondents for case 
patients were divided into two groups, 
“husbands" and' “other surrogates.** 
the latter group consisting primarily of 
sons and daughters. The results of this 
analysis are shown in Table 3. Because 
the number of respondents in some cate¬ 
gories was very small, analysis of risk 
associated with exposure to smoke from 
individual household members is 
limited to fathers and husbands. In com¬ 
parison with the risk estimates for 
women whose interviews were com¬ 
pleted by themselves or by their hus¬ 
bands, the risk estimates for women in 
the “other surrogate" respondent cate¬ 
gory were considerably lower. This re¬ 
sult was true both for risk associated 


Table 2. Effect of environmental tobacco smoke on lung cancer risk of nonsmoking women, according to tumor cell type 


EipoNUrc history 


All lung 

cancers 


Adenocarcinomas 


AH other cell types 

OR* 

95« Cl 

F for trend 

OR* 

95* a 

F for trend 

OR* 

95* Cl 

F for trend 

Exf*»surc: yes/no 










Mother 

16 

06-4.1 


1.6 

0.5-5 4 


1.7 

0.3-8.2 


Father 

12 

06-2:5 


l.l 

0.5-24 


1.4 

0.5-3.7 


Siblings and others 

17 

11.8-5.9 


1.5 

0.6-2.7 


1.4 

0.6-3.7 


Husbands 

1.6 

O.H-5.U 


1.5 

06-2.7 


2.2 

08-5.8 


Smoke-vears 










ChildhtMKl/adolesccnce (parents 










and siblings) 










<18 

1.6 

0.7-5 6 


18 

0 7-4.4 


1.5 

04-4.3 


IK-21 

I.) 

11.5-26 


11 

0 4-5.0 


1.5 

0.3-4.6 


*22 

2:4 

1- 1 r-5.4 

114 

19 

0.7-5.0 

.491 

5.4 

1.1-10.6 

.041 

Adulihood (husbands and others) 










<22 

16 

0.8-52 


1.7 

0 8-5.7 


1.5 

0 5-4.2 


22-39 

1.4 

07-2.9 


11 

0.5-2 5 


2.0 

07-5.4 


>40 

2.4 

1.1-55 

.025 

IK 

0.7-4.7 

.520 

5.3 

1.1-9.8 

.005 

All lifetime household exr*»suro 










<22 

1 .7 

0.6-2 5 


1.2 

0.5-27 


1.2 

04-3.4 


22- >9 

1.4 

1) 7-2 9 


1.2 

05-2.7 


15 

0 6-4.2 


»4U 

2} 

11-46 

004 

17 

0.8-5 9 

.491; 

3.3 

11.2-8 9 

001 


•OR. adjusted for age. race, and education (<K and >8 grade*) 
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Table y Effect ©f environmental >nhsmoke on long cancer risk of nonsmoking women, according k> source of case patient interview 






Source of cause patient interview 




Self(n * 70) 

Husband (n - 48) 

CNher surrogate (n ■ 92) 

Self and husband (n » 118) 

Exposure history 

OR' 

959 ct 

OR* 

959 Cl 

OR* 

959 Cl 

OR* 

959 n 

Exposure: yes/no 

Father 

3.2 

0.9- 1 113 

2:0 

04-88 

0.6 

0.3-1.3 

27 

1 .0-7:3- 

Husband 

3 1 

0.9-10.6 

3.1 

07M37 

(1.9 

0.4-1 l9 

3 1 

1.2-8 :v 

Siblings and others 

— 

— 

— 

— 

— 

— 

4.3 

1.3-14.2 

Smokc-ycars 

OiitdtMMHl/jkhdcsccfMX* (parents and siblings) 

< IK 

4.3 

t.1-16.7 

24 

0 4-128 

06 

0.2- 1.9 

3.6 

1.2*10 8 

IK-21 

2.4 

05-10:6 

16 

0.2-10.5 

0 6 

11.2-2.0 

2 1 

0 6-7.2 

*22 

65 

1 7-25,5 

1.4 

0.2-96 

1.6 

05-4 8 

4.4 

14 135 

9 * lot trend 


.04 


.78 


.68 


.07 

Adulthood (husband and others) 

<22 

34 

0 9-12 2 

3.1 

0 7-14 8 

OK 

0 3-2:0 

3.3 

12-9 2 

22-39 

3.h 

I.O-I3. K 

IK 

0.4-9 2 

UK 

0.3-1.9 

2:9 

1.0-8,2 

a* 40 

4.7 

1 2-19 | 

4 2 

0.8-22:9 

1,5 

0 6-3 9 

4 7 

1.514 7 

1* for trend 


.02 


.05 


.35 


(MK) 

All lifetime household exposure 

2.0 

0.57.6 

3.2 

0 7-14 9 

06 

0.3-1.6 

2.5 

09-7:2 

22-39 

4.4 

1.3-15 6 

l.o 

0.2-5.6 

0.6 

0.2- 1.4 

3 1 

11-86 

*40 

4.1 

I.K-I4.K 

3.5 

0.7-16.7 

1.5 

07-3.6 

4.0 

14-113 

1' lor trend i 


01 


15 


.11 


tMM 


•OR. adjusted lot age.rjce. and education («K and >8 grades) 


with exposure lo smoke from individual 
household members and for risk associ¬ 
ated with household smoke-years of 
exposure. 

Given that the risk estimates for self- 
respondents and spouse respondents 
were so similar, we repeated the anal¬ 
ysis, excluding *‘other surrogate*’ re¬ 
spondents. As shown in Table 3, 
limiting the case patients to self¬ 
respondents and spouse respondents re¬ 
sulted in significantly elevated risks as¬ 
sociated with exposure during childhood 
and adolescence to smoke from siblings 
and others (OR = 4.3; 95% Cl = 

1.3- 14.2) and with exposure during 
adulthood to smoke from husbands (OR 
= 3.1; 95% Cl = 1.2-8.3). When smoke- 
years of exposure were considered, sta¬ 
tistically significant increases in risk 
were seen for the lowest and highest 
categories of smoke-years of exposure 
to smoke from parents and siblings; the 
risk estimate for the highest exposure 
category was elevated to 4.4 (95% Cl = 

1.4- 13.5). When smoke-years of adult¬ 
hood exposure to smoke from husbands 
and others were considered, statistically 
significant elevations in risk were seen 
for the lowest and highest exposure cat¬ 
egories and borderline significance was 
found for the intermediate category. For 
the highest exposure category, the risk 
estimate increased to 4.7 (95% Cl = 


1.5-14.7). When lifetime household ex¬ 
posure was considered, a clear dose- 
response effect was evident: Risk esti¬ 
mates increased from 2.5 for fewer than 
22 smoke-years of exposure to 4.0 for 
40 or more years of exposure. The sam¬ 
ple became small when we considered 
differences between lung cancer cell 
types for the different respondent 
groups; nevertheless, higher estimates 
were still associated with women diag¬ 
nosed with non-adenocarcinoma lung 
cancers, consistent with the analysis 
from the full data set. 

We found no statistically significant 
increase in risk associated with ex¬ 
posure to environmental tobacco smoke 
at work or during social activities (dala 
not shown). 

Discussion 

The results of our study indicate that 
the risk of lung cancer is increased 
among women who are themselves life¬ 
time nonsmokers but who live in house¬ 
holds with smokers Elevated risks were 
seen most consistently when exposures 
to household smoke occurred during 
adulthood. Women with non-adeno¬ 
carcinoma lung cancers who reported 
high levels of exposure to household 
smoke had the most pronounced eleva¬ 
tion in risk. There was suggestive evi¬ 


dence that prolonged exposure to 
tobacco smoke during childhood and 
adolescence might also be associated 
with an increased risk of lung cancer. 

An association between exposure to 
environmental tobacco smoke and the 
development of non-adenocarcinoma 
lung cancers has been noted in several 
other investigations, both in the United 
States and abroad. In a study that pooled 
data from three case-control studies in 
the United Stales, Dalager et al. (9) re¬ 
ported an almost threefold increased 
risk of squamous cell and small-cell 
lung carcinomas among male and 
female lifetime nonsmokers who were 
married lo smokers, but they observed 
no increased risk of adenocarcinomas. 
Garfinkcl et al. ( 10 ) investigated the 
distribution of various lung cancer his¬ 
tologies among lifetime nonsmoking 
women in New Jersey and Ohio. They 
found that women whose husbands 
smoked had a fivefold increase in risk 
of squamous cell lung carcinomas, but 
no statistically significant increase in 
risk of other types of lung cancer. In a 
study conducted in Louisiana, Correa et 
al (6) reported a doubling of lung can¬ 
cer risk among nonsmokers married to 
smokers, both male and female 
Although the risk estimates were not 
presented according to histologic classi¬ 
fication of the lung cancers, the authors 
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indicated that the exclusion of adenocar¬ 
cinomas from their analysts produced a 
statisticallly significant linear trend of 
increasing risk with increasing ex¬ 
posure. 

In an investigation of non-adeno¬ 
carcinoma lung cancers in nonsmoking 
Athenian women, Trichopoulos et at. 
(//) reported a risk estimate of 2.4 for 
women whose husbands smoked fewer 
than 21 cigarettes per day and a risk 
estimate of.3.4 for women whose hus¬ 
bands smoked more than 20 cigarettes 
per day. An association between mar¬ 
riage to a smoker and an increased risk 
of small-cell and squamous cell lung 
carcinomas was also observed in a study 
of Swedish women { 12 ). For other lung 
cancer cell types in the Swedish study, 
the risks were close to unity except in 
the ease of women with high exposure 
levels, whose risk was doubled. A study 
of lifetime nonsmoking women in Hong 
Kong by Koo cl al. (/.?) showed that ex¬ 
posure to environmental tobacco smoke 
was associated with an elevated risk of 
squamous cell! and large-cell car¬ 
cinomas. These results conflict with 
those observed in a multicentercd study 
in the United States (4), where an ele¬ 
vated risk of lung cancer attributable to 
passive smoking was limited to patients 
with adenocarcinoma; these individuals 
experienced an almost 50% increase in 
risk. In another study conducted in 
Hong Kong, Lam et al. (/4) reported 
thai lifetime nonsmoking women with 
husbands who smoked had an increased 
risk for the development of small-cell 
carcinomas, adenocarcinomas, and 
large-celt carcinomas, but not squamous 
cell carcinomas. 

Our analysis of the effect of cigarette 
smoke exposure during childhood and 
adolescence on lung cancer risk re¬ 
vealed an increased risk in women with 
22 or more total smoke-years of ex¬ 
posure. This excess risk for the highest 
exposure category was statistically sig¬ 
nificant for all lung cancers combined 
and for non-adenocarcinoma lung can¬ 
cers. A positive association between 
lung cancer risk and high levels of en¬ 
vironmental smoke exposure at a young 
age has also been reported by Janerich 
el a!. (5), and an increased overall can¬ 
cer risk among individuals exposed to 
cigarette smoke in childhood has been 
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noted by Sandler et al. (7). In studies 
conducted by Conea et al ( 6 ) and Wu 
et al (5), the increased lung cancer risk 
resulting from childhood exposures was 
found to be associated specifically with 
maternal smoking, whereas in our study 
we observed less variation in risk ac¬ 
cording to which family member 
smoked. 

In the interpretation of the results of 
this study, one area of particular con¬ 
cern is the impact of respondent type on 
the risk estimates. Although the risk 
estimates based on responses by the 
case patieni and her husband are reason¬ 
ably similar* given the sample size, the 
risk estimates based on “other surro¬ 
gate” respondents (primarily sons and 
daughters) are considerably lower. One 
possible explanation is that the children 
of the case patients selectively under¬ 
estimated the exposures that their 
mothers received, particularly from their 
fathers* cigarette smoke. Conversely, 
the case patients and their husbands 
may have overestimated the exposure. 
Few studies have presented risk esti¬ 
mates according to respondent type. 
Janerich et all. (5) observed that inter¬ 
views with surrogate respondents pro¬ 
duced lower passive smoking risk 
estimates than direct interviews. Data 
on variations within the surrogate group 
were not available. In another study on 
passive smoking, Garfinkel et al (70) 
reported that the highest lung cancer 
risk estimates were based on responses 
by the children of the study subjects, a 
finding opposite to that reported here. 

Another issue that must be considered 
in the evaluation of our findings is the 
possibility of misclassification of 
smokers as nonsmokers. Although every 
attempt was made to verify that the case 
patients were truly lifetime nonsmokers, 
only oral reports of smoking status were 
available. Fontham et al. (4) ascertained 
urinary colininc levels to confirm self- 
reports of smoking status. The results of 
this validation procedure suggested that; 
depending on the urinary colininc level 
selected to indicate active smoking; 
either 0.8% or 2.4% of case patients and 
2% or 3.9% of population control sub¬ 
jects could have been misclassified as 
lifetime nonsmokers If these same perr 
cenlages are applied to our study, then 
two to five case patients and six to 12 


control subjects may have been incor¬ 
rectly classified as nonsmokers 
In any analysis that distinguishes be¬ 
tween lung cancer cell types, the ac¬ 
curacy of the histological classification 
must be considered. In the present 
study, which included many hospitals 
throughout central Florida, an independ¬ 
ent pathological review was not possi¬ 
ble. However, the distribution of lung 
cancer cell types in our study was simi¬ 
lar to that described by Fontham et al. 
(4), who did conduct an independent 
pathological review. In the latter study, 
the pathological review resulted in re¬ 
classification of approximately 25% of 
squamous cell carcinomas and 39% of 
large-ccll carcinomas as adenocar¬ 
cinomas. Of tumors originally classified 
as adenocarcinomas, 97% were cor¬ 
rectly classified according to the inde¬ 
pendent reviewers. By extrapolation, 
any misclassificalions in our own study 
would lend to reduce the differences in 
risk estimates between various lung can¬ 
cer cell types, since the excess risks 
were associated primarily with non- 
adenocarcinomas. 

In conclusion* the results described 
here suggest that long-term exposure to 
environmental tobacco smoke increases 
the risk of lung cancer in women who 
are nonsmokers. Risks appeared most 
elevated for non-adenocarcinoma lung 
cancers. High levels of exposure during 
youth and adulthood may each play a 
role in increasing lung cancer risk. 
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Second Cancers in Patients 
With Chronic Lymphocytic 
Leukemia 

Lois B. Travis , 0 Rochelle £. 
Curtis , Benjamin F. Hankey; 
Joseph F. Fraumeni , Jr. 


Background: Reports to date have 
provided widely divergent estimates 
of the risk of second malignant neo¬ 
plasms in patients with chronic lym¬ 
phocytic leukemia (CLL), ranging 
from cancer deficits to excesses of 
twofold lo threefold. Purpose: Our 
purpose was to estimate the risk of 
second primary cancers following 
CLL utilizing population-based tu¬ 
mor registries, and to determine 
whether site-specific excesses might 
be associated with type of initial 
treatment for CLL. Methods: We 


analyzed data for 9456 patients 
diagnosed with CLL as a first pri¬ 
mary cancer between 1973 and 1988, 
who were reported to one of nine tu¬ 
mor registries participating in the 
National Cancer Institute's Sur¬ 
veillance, Epidemiology, and End 
Results (SEER> Program and who 
survived 2 or more months. SEER 
files were searched for invasive pri¬ 
mary malignancies that developed at 
least 2 months after the initial CLL 
diagnosis. Results: Compared with the 
general population, CLL patients 
demonstrated a significantly in¬ 
creased risk of developing all second 
cancers (840 observed; observed-to- 
expected ratio |()/E|i = 1.28; 95% con¬ 
fidence interval [Cl 1 = 1.19-137b Sig¬ 
nificant excesses were noted for 
cancers of the lung (O/E = 1.90), 
brain (O/E = 1.98), and eye (intraocu¬ 
lar melanoma) (O/E = 3.97): as well as 
malignant melanoma (O/E = 2.79) 
and Hodgkin's disease (O/E = 7.69). 
Cancer risk, which did not vary ac¬ 
cording to initial treatment category, 
was also constant across all time in¬ 
tervals after CLL diagnosis. Conclu¬ 
sion: CLL patients are at a signifi¬ 
cantly increased risk of developing a 
second malignant neoplasm. The pat¬ 
tern of cancer excesses suggests a 
susceptibility slate permitting the de¬ 
velopment of selected second malig¬ 
nancies in patients with CLL, perhaps 
because of shared etiologic factors, 
immunologic impairment, and/or 
other influences. Although our results 
do not suggest a strong treatment 
effect, more detailed studies of second 
tumors in CLL are needed to investi¬ 
gate the role of radiation therapy and 
chemotherapy. (J Natl! Cancer Inst 
84:1422-1427, I992J 


Patients with chronic lymphocytic 
leukemia (CLL) exhibit a variety of im¬ 
munologic perturbations (/-4) that may 
increase their risk for second malignant 
neoplasms. The occurrence of familial 
CLL may also suggest, for some sub¬ 
jects, genetic determinants (5-7). such 
as those that underlie other sets of mul¬ 
tiple primary cancers (<5.9). Moreover, 
radiotherapy and chemotherapeutic 
agents may also contribute to subse¬ 


quent malignancies among cancer sur¬ 
vivors (/(?). It is important to clarify the 
risk of second cancers in CLL patients 
because of the potential impact on pa¬ 
tient management* follow-up^ and sur¬ 
vival. However, various reports to date 
have provided divergent estimates of the 
occurrence of second malignancies in, 
CLL patients, ranging from canccri defi¬ 
cits to excesses of twofold lo threefold 
(11-20). To further explore and quantify 
the risk of second cancers among a 
large number of CLL patients in the 
general population and lo examine asso¬ 
ciations of risk with initial therapy, we 
conducted a survey of more than 9000 
such subjects reported to the National 
Cancer Institute's Surveillance. Epi¬ 
demiology. and End Results (SEER) 
Program 1 from 1973 through I9KK. 
Since CLL patients are frequently 
treated only with alkylating agents with- 
out, the confounding effects of radio¬ 
therapy, this group of patients provides 
a special opportunity to study the late 
sequelae of these drugs. 

Patients and Methods 

We analyzed all patients diagnosed 
with CLL as a first primary cancer be¬ 
tween 1973 and 1988 who were reported 
to one of nine population-based cancer 
registries of the SEER Program and sui> 
vived 2 or more months. Such registries 
include those in the metropolitan areas of 
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Stockwell, H.G., Candelora, E.C., Armstrong, A.W., and Pinkham, 
P.A., "Environmental Tobacco Smoke and Lung Cancer in Never 
Smoking Women," American Journal of Epidemiology 134(7), 1991. 

Initial results of the Stockwell study were first 
reported in this meeting abstract. The risk estimates presented 
in the abstract are based on 124 cases and 241 controls. 
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Cancer of the Lung and Larynx 
Chair: Jonathan Samet 


Environmental Tobacco Smoke and Lung Cancer in 
Never Smoking Women. H. G. StockwelL* E. C. Can- 
delora, A. W; Armstrong, and P. A. Pinkham (College 
of Public Health, University of South Florida. Tampa. 
FL 33612k 

Risk factors for lung cancer among women who had 
never smoked cigarettes were examined in an ongoing, 
population-based, case-control study conducted in Flor¬ 
ida. A total of 124 women with primary carcinoma of 
, the lung and 241 control women w ho had never smoked 
j were included. Results suggest that childhood and adult 
exposures to environmental tobacco smoke may in¬ 
crease the risk of lung cancer among women who never 
smoked cigarettes. Having a husband w ho smoked cig¬ 
arettes resulted in a statistically significant increase in 
! risk of lung cancer among women who had never 
smoked (odds ratios (OR) = 1.8, 95% confidence inter¬ 
val (Cl) 1.1-2.9): A 40% increase in risk was observed 
among women with less than 25 years of exposure to a 
_ spouse who smoked, compared with women who re- 
I ported that their spouse had never smoked, with the 
j risk increasing to 60% among women exposed 25 years 
{ or longer. When exposure to tobacco smoke in child- 
i hood was considered, the data were less consistent. 
* Having a parent who had smoked during the respon¬ 
dent’s childhood did not increase the risk oflungcancer. 
‘ However, among those respondents with high levels of 
exposure to parental smoking, an excess risk, although 
*■ not statistically significant, was observed. Never smok¬ 
ing women with exposures of 25 years or more experi- 
r enced a 70% increase in risk (OR «■= 1.7, 95% Cl 0.8- 
j 3.6) oflung cancer compared with women who reported 
that neither parent had smoked cigarettes. 
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Letters to the Editor Regarding "Environmental Tobacco Smoke 
and Lung Cancer Risk in Non-smoking Women," E.G. Stockwell, 
A.L. Goldman, G.H. Lyman, C.I. Noss, A.W. Armstrong, P.A. 
Pinkham, E.C. Candelora, and M.R. Brusa, Journal of the 
National Cancer Institute 84(18): 1417-1422, 1992. 


The Journal of the National Cancer Institute published four letters 
concerning the Stockwell, et al., paper, which reported on a Florida 
case-control study of household and spousal smoking and lung cancer. 
Stockwell, et al., reported statistically significant risk estimates 
for 40 or more "smoke-years" of household exposure during adulthood 
and for 22 or more "smoke-years" of exposure during childhood and 
adolescents. Letters by Peter N. Lee, Maxwell W. Layard, Paul 
Switzer, and Heather G. Stockwell and several of her co-authors 
appear in the Journal of the National Cancer Institute 85(9): 
748-751, 1993. 

In his letter, Lee states that the Stockwell, et al., paper "adds 
little to the data on environmental tobacco smoke and lung cancer." 
He cites several potential sources of bias that could have affected 
the reported results. Lee comments on the method of control 
selection, the high proportion of surrogate respondents among cases, 
the interviewing process, and the potential for misclassification 
of smoking habits. Lee also notes that the possibility of dietary 
confounding was not considered, which he calls "remarkable," as 
Stockwell and colleagues have elsewhere reported a "protective 
effect" of vegetable and carotene consumption on lung cancer risk. 
Lee also criticizes the presentation of data in the Stockwell, et 
al., paper, noting that risk estimates were not given for exposure 
indices for which no association was claimed. He also presents a 
table of meta-analysis results of the spousal smoking and lung 
cancer studies. 

Layard"s letter includes a discussion of the Candelora, Stockwell, 
et al., paper on dietary factors that was referenced by Lee. Layard 
notes that "strong inverse associations" were reported for lung 
cancer and total vegetable consumption and total carotene intake. 
Layard notes that the diet analyses did not take into account ETS 
exposure. He suggests that Stockwell, et al., should explore the 
possibility of associations between diet and ETS exposure that 
could lead to confounding. After mentioning another potential 
confounder, a history of nonmalignant lung disease, Layard notes 
that the "weakness of the overall epidemiologic data" on spousal 
smoking and lung cancer makes adjustment for potential confounders 
important. 

Switzer references an editorial by David Burns which supported the 
Stockwell, et al., study, and then states: "[T]he evident 
inconsistencies pointed out in the Stockwell report should give 
one pause." In particular, Switzer notes the contrast between the 
adenocarcinoma data reported in the Stockwell, et al., study (no 
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association was reported) and the 1992 Fontham, et al., study 
(statistically significant risk estimates were reported). Switzer 
writes: "[H]unting expeditions through the data . . . can easily 
produce inconsistent artifacts." Switzer also comments on the 
large number of risk estimates presented by Stockwell, et al. He 
proposes that all the risk estimates reported to statistically 
significant may be related to only one statistically significant 
estimate, because the risk estimates are "overlapping." Switzer 
calls for investigators to describe their choices in reporting data, 
and to publish study protocols and reporting procedures in advance 
of data collection. Switzer also notes that the Stockwell, et al., 
paper did not include data on numbers of cases for the individual 
exposure categories, nor actual risk estimates for workplace and 
social exposures, calling the latter "a fine example of a 
publication bias." 

In their response, Stockwell, et al., indicate that they are 
analyzing data on dietary factors in persons reportedly exposed 
to ETS. They say that the question of a "protective effect" of 
diet should be considered separately from the question of ETS 
exposure. With regard to Layard's comment on prior lung disease 
as a confounder, Stockwell, et al., propose that "a shared common 
exposure to ETS" is "a more likely explanation" for prior lung 
disease in persons with lung cancer. Commenting on Lee's concern 
about surrogate respondents, Stockwell, et al., suggest that their 
risk estimates based on surrogates were lower than those based on 
"self reports"; they suggest that "an even stronger association" 
would have been reported had fewer surrogates been used. In 
conclusion, Stockwell, et al., stress that their study had 
"positive findings," and that "dismissal of all such findings" on 
ETS exposure is becoming "increasingly difficult." 
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CORRESPONDENCE 


Re: Environmental Tobacco 
Smoke and Lung Cancer 
Risk in Nonsmoking Women 


The report by Stockwell, er al. (/)« 
adds little. to the data on environmen- 
j tal tobacco smoke and lung cancer. 

| Various biases could have contributed 
j to the associations, noted between lung 
| cancer and some indices of environ* 

! mentall tobacco' smoke exposure. One 
; concern relates to the use of healthy 
control subjects who were obtained by 
random-digit dialing, resulting in pos* 
sible recalli and nonresponse bias. 
Another concern, perhaps more so 
than in other lung cancer-environ¬ 
mental tobacco smoke studies, is 
information bias. Thus, all control 
subjects provided data directly, but 
surrogates provided! data for 619c of 
case patients, many of whom were 
dead. There were also notable case- 
j control differences in the proportions 
j of interviews conducted face to face, 
by telephone, or by mail. Muchi at¬ 
tention has. been' given to bias from? 
the misclassification of smoking 
habits (2). but, although Stockwell et 
al. (7) refer to this misclassification, 
they attempt no> statistical adjustment 
and do not present a comparison of 
smoking status as recorded at various 
stages of their study. They also fail to 
consider confounding by diet. This: 
failure is remarkable, since in another 
paper (J), apparently based on the 
same study, they report a strong pro¬ 
tective effect against lung cancer 
among nonsmokers that is associated 
with' total' vegetable consumption and 
withi intake of carotene, and. as I have 
reviewed elsewhere (2). a reduced 
consumption of vegetables is associ¬ 
ated with marriage to a smoker. Ad¬ 
justment for this source of bias alone 
could well! render the reported asso¬ 
ciation between lung cancer and ex¬ 
posure to environmental tobacco 
smoke not statistically significant. 

There are aisO' severe problems 
regarding presentation of results in- 


the report' by Stockwell et al. How 
cum one update meta-analyses for 
differing indices of environmental 
| tobacco smoke exposure when risk 
estimates are presented only for those 
indices for which an association is 
reported? What' were the odds ratios 
and confidence intervals for environ¬ 
mental tobacco' smoke exposure at 
work or during social activities? 
Meta-analysis would albo be assisted 
by presenting,, as other investigators 
do (4.5), numbers of cases and 
controls by exposure. Another diffi¬ 
culty is the unusual method of anal¬ 
ysis for spousal environmental to¬ 
bacco smoke exposure, with' the 
referent group not, as is customary 
(2), married women whose husbandk 
did not smoke, but' instead women 
(married and unmarried)' unexposed to 
household environmental tobacco 
smoke from any source. The relative 
risk estimate is thus not comparable 
with that tor other studies (2); Fur¬ 
thermore, because of the strong asso* 
ciation of the indices of environ* 
mentall tobacco smoke used with both 
marital status and household size (ithe 
larger the family, the more likely is 
exposure), there are additional pos* 
sibilities of confounding. The referent 
exposure group is identical for all 
analyses in Tables 2 and 3 of the 
report by Stockwell et al. ('/); there¬ 
fore, the cited risks for different 
indexes of environmental tobacco 
smoke exposure are not independent 
and could all be affected by an 
unusually low proportion of unex¬ 
posed cases, perhaps resulting from 
recall bias. 

In any event, the results of the 
study by Stockwell et; al. (/); have no 
real effect on the overall dhtai Based 
on all! data available before this study, 
meia-anaiy,sis (Table 1) gives no 
overall! statistically significant asso* 


Tabic 1. Meta-analysis? of studies of environmental tobacco smoke and lung cancer amor 

reported lifelong nonsmokers 


ciation of lung cancer to workplace or 
childhood environmental tobacco 
smoke exposure and! only a small 
positive association with a husband’s 
smoking, which, as I have previously 
shown, can be explained in terms of 
misclassification of smoking habits, 
confounding, publication bias, and 
specific study weaknesses (2): 

Peter N. Lee, MlA. 
P. N: Lee Statistics and Computing Ltd. 

17 Cedar Rd. 
Sutton, Surrey SM2 5DA. England 
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2nd Letter 

Stockwell! et al. (/■); reported ;; 
relative risk of 1.6 for women whu 
never smoked and who were marries 
to smokers. This relative risk wa 
adjusted for age. race, and edueutio 
but not for other potential cor 


Source of environmental 
tobacco smoke exposure 

No. of studies 
providing data 

Relative risk 
estimates 

95 n c conficeni 
interval 

Workplace 

11 

1.02 

0.93* 1.12 

Childhood 

1 1 

0.96 

0.85-1.09 

Husband 

30 

1.19 

1.09-1.31 


•Based on data presented in (i?) in Tables 3.J4F. 3.21. and 3.23. with the addition of data'f m 
two studies (6.7). I! 
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; to: nders., such as diet, occupation, 
an i prior Ibnc disease. In fact, no 
ntion was, madb of data having 
s j*vo.n collected on those factors. How- 
j e’er, in another report. Candelora et 
II a. (2) discussed an analysis of diet 
j! a J lung cancer in a subset, of sub- 
; j cts from the same study. Among 
j * iter results, they reported strong 
j i verse associations between lung 
I . mcer and both' total vegetable con- 

i 

| • unpiion and 1 total carotene intake. 

| or example, the relative risk for the 
j .ighesi consumption quartile versus 
he lowest quartile was 0.2 for total 
j egetable consumption and 0.3 for 
j otal carotene intake. Although 
Calender! et al. stated; that informa¬ 
tion was collected on occupation, 
exposure to known lung carcinogens, 
j personal medical! history, and! family. 
! history, of cancer and respiratory 
| diseases, the diet analysts was, not 
adjusted for any of those variables or 
l or environmental tobacco smoke 
exposure. 

Other studies i'3\4) have noted 
Averse associations between dietary 

.tors, and! lung cancer among people 
""who never smoked, and! three studies 
(5-7) have reported inverse associa¬ 
tions between environmental tobacco 
■ smoke exposure and (3-carotene intake 
among women in the United States 
who never smoked. Clfearly. diet is an 
important potential confounder in re¬ 
ported associations between environ¬ 
mental! tobacco smoke exposure and 
lung cancer. Since associations were 
reported' between lung cancer and 
both environmental tobacco smoke 
exposure and diet in the report' by 
Sfoekwe.il et al. (:/), it would be 
interesting to know if there were 
associations between dietary factors 
and environmental tobacco smoke 
exposure that would give rise to 
confounding of the Ibng cancer asso¬ 
ciations . A multiple logistic regres¬ 
sion analysis that considered! all of the 
potential risk factors for which data 
were collected would be useful in 
elucidating these relationships. 

A history of nonmallgnant lung 

sease is another potential con- 
founder ini reported associations be¬ 
tween environmental tobacco smoke 
exposure and 1 lung cancer., In a large 
case-control study of women' who 


never smoked, Brownson et al. (&)■ 
reported a spousal smoking-lung can¬ 
cer relative risk of 11.0. This reltuiv.e 
risk was adjusted for prior lung 
disease, but the extent' of the adjust 
mem was not'stated. In another report 
on the same study, Alavanja et al. (9)' 
estimated that 116 7c of lung cancer 
cases among women who never 
smoked were attributable to prior lung 
disease. 

The importance of adjusting estis 
mates of associations between en^ 
vironmenta! tobacco smoke exposure 
and lung cancer for potential con- 
foundbrs is emphasized by the weak¬ 
ness of the overall epidemiolbgic 
data. From a meta-analysis of the 13 
currently available studies of U.S. 
women: including the studies by 
Brownson et al. (5) and Stockwell et 
al. (7),, I have calculated a summary 
spousal smoking relative risk estimate 
of 1.07 (95 ft confidence interval = 
0:95*1.2'liV. This estimate was adjusted 
for smoking status misclassification. 
using the assumptions and methods of 
the U.S. Environmental Protection 
Agency (IO). Only two of those 
studies (8.JJ) adjusted for prior lung 
disease, and none adjpsted for dietary 
factors. Both'Sidney et all (5): and Le 
Marchand et al. (6) estimated that 
confounding by (3-carotene intake 
could inflate environmental tobacco 
smoke-lung cancer relative risk est> 
mates by about 109F; therefore, the 
very weak overall, U.S. association 
could conceivably be explained by 
that single factor. 

In a recent Journal! editorial. Bums 
(12) asserted that a causal! relationship 
between' environmental tobacco smoke 
exposure and lung cancer has been 
established with what he characterized 
as “scientific certainty.” The above 
considerations, and many other uncer¬ 
tainties in the environmental tobacco 
smoke-lung cancer epidemiology. lead 
me to believe that Burns' conclusion 
is unjustified. 

Maxwell W. La yard 1 
Layard Associates 

2242 San Antonio Are. 

Alameda. CA 94501 
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3rd Letter 

While another investigator (V) sees 
the report by Stockwell et al. (2) as, 
an affirmation of a discernible link 
between environmental tobacco smoke 
exposure and lung cancer, the evident 
inconsistencies pointed out in the 
Stockwell report should give one 
pause. For example, the adenocar¬ 
cinoma data show no statistically 
significant relationship to environ¬ 
mental tobacco smoke exposure and 
no pattern of dose response, in shurp 
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| distinction to the large U,S. study, by 
: Fontham et ah. (a)' that reportedl an 
I elevated risk only lor adenocar- 
... cinomus. As a second example, the 
: apparent: relationship between, the ex- 
j posure information source and the 
reported risk is opposite to that, 
reported in the large study by Gar- 
finkel et al. (id)., The point is that 
hunting expeditions; through the data 
of an epidemiologic study, can easily 
produce inconsistent artifacts where 
the exposure effects, if any, are likely 
to be very small. 

My second point concerns the 
multiplicity of risk estimates in Tublb 
2 of the Stock we 11 report, which were 
reported to be statistically significant. 
The impression some may have is 
that of repeated' affirmations that 
strengthen, the claim of a consistent 
effect. However, the reported risk: 
estimates are overlapping. It appears 
that there may be only a single 
statistically significant result', iie.. the 
reported risk associated with non- 
adbnocarcmomasi with, total exposure 
greater than 40 smoke-years. This 
singlb result can account also for 
— reported' statistical significance for al! 
lung cancers, for adulthood exposure, 
for childhood exposure, and for all 
the related significant' P values for 
trendl Furthermore, we were given no 
information regarding any possible 
association between childhood ex¬ 
posure and adulthood exposure. 

Inevitably, choices were made in 
both the condbct' of the study and the 
reporting of the datai It appears that 
some or all of the stated conclusions 
could be affected by inclbsioni exclu¬ 
sion! or redistribution! of a small 
number of cases. We should be told 
to what extent the investigators’ 
choices could have affected such 
conclusions. Examples are choices 
, related to geographic and temporal 
j cutoffs for the selection of cases, the 
' definition 1 of exposure classes, the 
choice of adjustment' variables and 
adjustment procedures, and grouping 
or splitting of cell types and respond¬ 
ent categories. 

Ideally, science would be better 
served if the study protocols and 
reporting procedures were published 
in advance of data collectioni The 
final report of the study could then 
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distinguish! between planned and un¬ 
planned material! Perhaps this Journal 1 
could help to promote such prestudy' 
publication. 

The possible impact of other poten¬ 
tial biases in addition to the potentiall 
selection, biases described above, de¬ 
serve discussion. For example, 
smoker-nonsmoker misclassification 
errors were mentioned, but their im¬ 
pact was not assessed. Possibly of 
greater importance, there was no 
discussion'of preferentially lower en¬ 
vironmental tobacco smoke exposure 
among nonrespondent case patients or 
among case patients excluded because 
of inadequate information oni active 
smoking. 

It would have been helpful if Table 
2 of the Stockwell report had included 
an additional! column indicating how 
many cases fell into each of the 
exposure categories as well as the 
number unexposed. Such direct re¬ 
porting of observed frequencies, while 
they are not demographically adjusted 
relative to the controls, provides a 
fuller appreciation of the underlying 
data. 

Finally, the Stockwell report notes 
in a single sentence that the study 
also looked! at environmental tobacco 
smoke exposure at work and during 
social activities and found no statis¬ 
tically significant estimated increase 
in lung cancer risk. This failure to 
report in detail is a fine example of a 
publication bias where practically no 
mention is made of a negative result, 
and it is therefore unlikely that this 
study would ever be included in a 
meta-analysis of workplace exposure 
studies. 

Paul Switzer. Ph.D . 1 

Department of Statistics 
Stanfa rd (Jn i versi ty 
Stanford . CA 94305-4065 
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'Author’s note: These comments have heen 
prepared at the request of the Tobacco Institute 
and represent the views of the author, not 
necessarily those of the Tobacco Institute or of 
Stanford University. 

Response 

In response to comments regarding 
the potential for ; dietary factors to 
confound the relationship between 
environmental tobacco smoke ex¬ 
posure and the subsequent risk of 
lung cancer (/):. it is important to 
recognize that the possible role of 
dietary, factors is important for both 
smokers and nonsmokers. The ques¬ 
tion being addressed in our report., 
however, was whether nonsmoking 
women whowere exposed to environ¬ 
mental tobacco smoke had! an in- J 
creased risk of developing lung cancer I 
compared with women who were not ! 
exposed. Our results: indicated! that ! 
exposure to environmental tobacco 
smoke can increase the risk of de- 
velbping lung cancer in nonsmokers. 

A question that should be considered 
separately is whether dietary factors 
can exert a protective effect, i.e.. 
reducing the risk of lung cancer 
among those exposed to tobacco 
smoke. Analysis of our data' on this 
question is not yeti complete, but the 
results should be available shortly. 

It was suggested, in the correspond- - 
ence by Layard. that prior lung 
disease may have contributed to the 
lung cancer risk in these women. As 
tobacco smoke is known to contribute 
to the development of both malignant 
and nonmalignunt respiratory diseases 
in smokers, shared common ex¬ 
posure to environmental tobacco 
smoke would appear a more likely 
explanation. 

In the correspondence by Lee. the 
use of data from surrogate respond¬ 
ents was questioned. Because lung 
cancer is a rapidly fatal disease, the . 
use of data from surrogate respond- ; 
ents was necessary in some cases. : 
These data were presented in Table 3 
of our report (:/). .showing the results 
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all analyses performed separately for 
self reports and for surrogate respond- 
nis. The odds ratios associated with 
-environmental tobacco smoke ex¬ 
posure were actually greater when the 
analysis was limited to living sub¬ 
jects. This finding suggested that, had 
it been possible to interview ail case 
patients directly, the data might have 
indicated an even stronger association 
between lUng cancer risk and ex¬ 
posure to environmental tobacco 
smoke than they did when surrogate 
respondents, were included. Lee also 
indicated that he considered it to be 
unusual to use women who had: not 
been exposed to environmental to¬ 
bacco smoke as the referent, group 
because most' previous studies had 
used only married women whose 
Husbands had not' smoked. Consider¬ 
ing' spousal exposure as the only 
source of household tobacco smoke, 
however, ignores the possibility of 
exposure from other household mem¬ 
bers. Janerich et al. (2) reported that 
exposures to high levels of household 


smoke during childhood and adoles¬ 
cence doubled the risk of lung cancer 
among nonsmokers. To consider only 
women married to a smoker as 
exposed, regardless of other re ported I 
exposures to smokers in the house¬ 
hold, could result in the misclbssifica- 
tion of exposed women as unexposed, 
possibly causing an artificial reduc¬ 
tion in the oddk ratio;, Also, consid¬ 
eration oil differences in household 
size, which could have an impact on 
the number of potential smokers in 
the home, did not vary by case or 
control status. Lee also stated that all 
associations between environmental 
tobacco smoke exposure and lung 
cancer fro.ni all available data can be 
explained by, issues in; study design. 
However., it must be noted that this 
study ( 1 /) increases the total number 
j of studies with positive findings be¬ 
tween environmental tobacco smoke 
exposure and lung cancer, and as 
these studies continue to be reported 
(3l dismissall of all such findings 
becomes, increasingly difficult. 


Hf.athf.r G. Stock well 
Allan L. Goldman 
Chari.es: 1. No.s.s 
Elizabeth: C. Candelora 
Adam. W. Armstrong 
Depa rime / u of Ene rgy 
Office of Health 
Germantown, Md. 
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Brownson, R.C., Aiavanja, M.C.R., Hock, E.T., and Loy, T.S. 
"Passive Smoking and Lung Cancer in Nonsmoking Women," American 
Journal of Public Health 82: 1525-1530, 1992. 


This case-control study is among the largest conducted 
on reported ETS exposure and lung cancer incidence. It includes 
432 "lifetime" nonsmokers and 186 exsmokers, and 1,402 controls. 
Cases were identified from 1986-1991 through the Missouri Cancer 
Registry. Interviews were conducted by telephone; 402 *surrogate 
interviews were conducted among the 618 cases. ETS exposure was 
assessed as duration, intensity, and hours per day of exposure 
("quantitative measures") and as "perceived" levels of exposure. 
No statistically significant odds ratios (ORs) were reported for 
any of the "quantitative" measures of exposure. Nevertheless, the 
authors concluded that their data supported a "small but consistent 
elevation' in the risk of lung cancer in nonsmokers due to passive 
smoking." Moreover, they proposed that "(|t]he proliferation of 
. . . regulations that restrict smoking in public places and work 
sites is well founded." 

• An OR of 1.0 (95% Cl 0.8-1.2) was reported for spousal 

smoking in nonsmokers (218 cases and 598 controls). 
This odds ratio is not statistically significant. 

♦ For exposure during childhood, no statistically 
significantly elevated risk estimates were reported. 
However, for parents having ever smoked, an OR of 0.7 
(95% Cl 0.5-0.9) was reported, based on 74 cases and 289 
controls? this particular OR was statistically 
significantly negative . 

♦ The authors wrote that, based on their data, "there was 
no elevated lung cancer risk associated with passive 
smoke exposure in the workplace." However, the data on 
reported workplace exposures were not presented. 

• More than 80 ORs were reported in this study. The large 
number of subgroup analyses, sometimes referred to as 
"data-dredging," increases the probability that some 
statistically significant ORs will be reported due to 
chance alone. 

♦ While no statistically significant ORs were reported for 
the quantitative indices of exposure, a few were reported 
for the indices of perceived exposure. 

• No statistically significant ORs were calculated when 
the data were analyzed by lung cancer cell type, further 
contributing to inconsistencies in this area. 
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The authors state that their study has "several major 
strengths," citing large sample size, high response rates 
from cases and controls and pathology review for cases. 
While the sample size is indeed large, surrogate 
respondents accounted for 65% of case interviews, and 
histological confirmation was unavailable for 
approximately one-fourth of the cases. 

Reportedly, the potential confounders of age, smoking 
history, history of previous lung disease, dietary beta- 
carotene consumption, and dietary fat consumption were 
considered. The authors reported that only age, active 
smoking (for exsmokers), and previous lung disease 
"appeared to confound passive smoking findings." 
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Passive Smoking and Lung Cancer in 
Nonsmoking Women 


Ross C. Brownson, PhD, Michael G R Alavanja, DrPH, Edward T. Hock, BS, 
and Timothy S. Loy t MD 


Objectives. The causes of lung 
cancer among nonsmokers are not 
dearly understood. To further eval¬ 
uate the relation between passive 
smoke exposure and: lung cancer in 
nonsmoking women* we con ducted a 
population-based, case-control 
study. 

Methods . Case patients 
(n> = 618), identified through the Mis¬ 
souri dancer Registry for the period 
1986 through 1991, included 432 life¬ 
time nonsmokers and 186 ex-smok¬ 
ers who had stopped at least 15 years 
before diagnosis or who had smoked 
for less than 1 pack-year. Control 
subjects (n “ 1402) were selected 
from driver’s license andi Medicare 
files. L 

Results. No increased risk of ... 
lung cancer was associated with T. * 
childhood passive smoke exposure, v;- 
Adulthood analyses showed an in- 
creased lung cancer risk for lifetime . 
noosmokers with exposure of more ^ 
than 40 pack-years from ail house-' 
hold members (odds ratio [OR]» 13; 

95% confidence interval [Cl] = 1.0, ... 
1.8) or from spouses only (OR = 1.3; 

95% Cl * 1.0, 1.7)i When the rime-_ ' : 
weighted product of pack-years and ' 
average hours exposed per day was ; 
considered, a 30% excess risk was * 
shown at the highest quartile of ex- 
posure among liferime nonsmokers. ; 

Conclusions. Ours and ocher re- 
cent studies suggest a small but con- v/L 
sistent increased risk of lung cancer' LL: 
from passive smoking. Comprehen- 
sive actions to limit smoking in public 
places and worksites are well-ad¬ 
vised. (Am J Public Health. 

1992;82:1525-1530) ;;i: 


Introduction 

Although most lung cancer occurs in 
smokers, approximately 9% to l3% of 
lung cance r cases in US women develop in 
lifetime nonsmokers. IL5 The causes of 
lung cancer in nonsmokers have not been 
widely studied* but probably comprise a 
diverse set of factors including genetics, 
occupational factors, radon exposure, 
diet, and a history of nonmalignant lung 
disease. 

In addition to these risk factors, the 
etiologic role of passive smoke exposure 
has received increasing scrutiny over the 
past decade. Numerous studies^ 20 have 
suggested an elevation in lung cancer risk 
for nonsmoking females who live with a 
smoker, with a summary excess risk of 
approximately 30%. 21 -- However, sev¬ 
eral recent studies 1 * 2 *- 27 have shown no 
increased lung cancer risk due to spousal 
smoking. 

Limited evidence 7 - 6 also suggests 
that exposure to passive smoke in child¬ 
hood may increase risk of lung cancer. For 
example, a recent case-control study from 
New York found tharhousehold exposure 
to tobacco smoke during childhood of 25 
or more smoker-years’ duration was as¬ 
sociated with a doubling of lung cancer 
risk, 26 

Most previous studies of passive 
smoking and lung cancer, although sug¬ 
gestive of a positive effect, have had sev¬ 
eral deficiencies. These deficiencies in¬ 
clude sample sizes insufficient to singly 
demonstrate significant elevations in risk, 
limited data on passive smoke exposure in 
both childhood and adulthood, and lack of 
histologic review of cases to verify lung 
cancer diagnosis and to allow analyses by 
cell type. 

To more fully evaluate the relation¬ 
ship between lung cancer and passive 


smoke exposure in childhood and adult¬ 
hood, we conducted a Ikrge case-control I 
study of lung cancer among nonsmoking 
women. 

Methods 

Case Group 

Case patients were identified through 
the Missouri Cancer Registry, which is 
maintained by the Missouri Department of , 
Health. The Registry began collecting 
data on incident cancer cases from public 
and private hospitals in 1972, and hospital 
reporting was mandated by law in 1984. 
Registry reporting procedures have been 
discussed in more detail elsewhere. 23 To 
ensure complete reporting of lung cancer 
cases in women for the cunent study, wc 
had Registry staff complete special case 
ascertainment visits to participating hos¬ 
pitals. The case series included White 
Missouri women, aged 30 to 84 years, who 
were diagnosed with primary lung cancer 
between January 1986 and June 1991'. Se¬ 
lection was limited to Whites because of 
small numbers of other racial/cthnic 
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groups. The case group included both life¬ 
time nonsmokers and ex-smokers who 
had stopped smoking at least 15 years be¬ 
fore diagnosis or who had smoked for less 
than I'pack-yeari From the 3475 cases of 
lung cancer in women reported for the 
study period, 650 eligible patients were 
identified. Physicians denied interview 
permission for 24 (4%) of these patients 
and an additional 8 women (1%) refused to 
be interviewed. The final case group in¬ 
cluded 432 (70%) lifetime nonsmokers and 
186 (30%) ex-smokers. Of the 618 case 
interviews, 216 were conducted with pa¬ 
tients themselves and 402 were conducted 
with surrogates because the patient was 
too iU to be interviewed or had died. Of the 
surrogate interviews, 105 (26%) were con¬ 
ducted with'the patient’s spouse and 297 
(74%); were conducted with another rela¬ 
tive (e.g., offspring or sibling). 

Histologic Confirmation of Cases 

Tissue slides were reviewed for his¬ 
tologic verification for 468 (76%) of the 618 
cases. Slides for these cases were exam¬ 
ined simultaneously by three pathologists 
(T.L., E.I., andJ.M.) using a multiheaded 
microscope without knowledge of the re¬ 
ferring pathologist’s diagnosis. In surgical 
specimens, consensus diagnoses were ob+ 
tained with the criteria outlined in the 
World Health Organization classification 
scheme. 29 When only cytologic material 
was available, consensus was obtained 
with standard cytologic criteria. 30 

Control Group 

A population-based sample of con¬ 
trol subjects was ascertained by two meth¬ 
ods. For women younger than 65 years, a 
sample of state driver’s license files was 
provided by the Missouri Department of 
Revenue. For women aged 65 to 84 years, 
control subjects were generated from the 
Health Care Finance Administration’s 
roster of Medicare recipients. 32 On the ba* 
sis of age distribution of lung cancer cases 
previously reported to the Registry, the 
final control group was matched by age 
group to case patients ai an approximate 
2.2 to 1 ratio. All'control subjects were 
interviewed directly. Of the 1862 poten¬ 
tially eligible control subjects, 335 (18%) 
refused the initial screening interview and' 
125 (7%)iof those screened and found el¬ 
igible refused the full interview. The final! 
control group numbered 1 1402. 

Questionnaire Design and 
Administration 

Telephone interviews were con¬ 
ducted by trained interviewers. The first 


phase of the interview consisted of a 
screening questionnaire to verify the age, 
race, and smoking status of case patients 
and control 1 subjects. For subjects who 
were screened and found eligible and who 
agreed to the full interview, the study 
questionnaire consisted of sections on res¬ 
idential history, passive smoke exposure, 
personal health history, family health his¬ 
tory, reproductive history, occupational 
exposure, and dietary factors.: 

Questions regarding passive smoking 
focused on exposure in both childhood (17 
years and younger) and adulthood (18 
years and older). For each'time period, 
respondents were questioned about the 
source of exposure (e.g., a parent or 
spouse). After an individual source was 
determined^ a series of detailed questions 
were asked on the type of tobacco used, 
duration of exposure, intensity of expo¬ 
sure, and average number of hours per 
day exposed. These questions were par¬ 
tially modeled after those developed by 
Wynder et al. 32 In addition to quantitative 
estimates of exposure, respondents were 
asked to estimate a perceived level of ex¬ 
posure during childhood and adulthood 
(“During most of your adult years, would 
you say that your average exposure to 
smoke at home was lieht, moderate, or 
heavy?”). 

Analyses 

Odds ratios (ORs) and 95% confi¬ 
dence intervals (Cls);were calculated with 
multiple logistic regression. 33 The linear¬ 
ity of trends in risk according to level of 
passive smoke exposure was evaluated 
with Mantel's one-tailed test. 34 We ini¬ 
tially examined numerous potential con¬ 
founding factors. These included age, ac¬ 
tive smoking (for ex-smokers)* history of 
previous lung diseases, dietary beta caro¬ 
tene, and dietary fat. Of these variables, 
only age, active smoking, and previous 
lung disease appeared to confound pas¬ 
sive smoking findings; therefore, the re¬ 
sults presented are adjusted for these fac¬ 
tors. 

Histologic type-specific analyses 
were conducted for cases for which con¬ 
sensus diagnoses were determined. These 
analyses were undertaken because earlier 
studies 5 * 24 - 20 have shown variations in risk 
by cell type, and biological mechanisms 
have been proposed that might account 
for these variations. 20 * 35 

Results 

Sododemoeraphio and smoking-re¬ 
lated characteristics of case patients and 


control subjects have been presented; in 
detail elsewhere. 34 In brief, the average 
ages of case patients and control subjects 
were 71.5 years and 69.9 years, respec¬ 
tively. The two groups were also compa¬ 
rable on level of education and income. 
Among ex-smokers, the median interval 
since cessation was 24 years, and average 
smoking intensity was 16.4 cigarettes per 
day. 

There was little evidence of increased 
lung cancer risk associated with passive 
smoke exposure in'childhood (Table 1), 
This lack of association was apparent for 
both the dichotomous variables (never vs 
ever exposed) and quantitative measures 
such as pack-years. The only suggestion 
of elevated risk was noted for less quan* 
titative exposure variables (not shown in 
tab!e)i Among lifetime nonsmokers, an in* 
creased risk of lung cancer was shown for 
those reporting moderate (OR = 1.7; 95% 
a * 111, 2.5) and heavy (OR - 2.4; 95% 
Cl » 1.3, 4.7) exposure to passive smoke 
in' childhood. Risk estimates for most 
childhood exposure variables were 
slightly higher (approximately 20% to 
30%) when analyses included only direct 
interviews, although none achieved statis¬ 
tical significance. 

An elevated risk of lung cancer was 
identified for lifetime nonsmokers at the 
highest quartile of passive smoke expo¬ 
sure in adulthood (Table 2)i At an expo¬ 
sure level of more than 40 pack-years, life¬ 
time nonsmokers showed a 30% increase 
in risk whether the source of exposure was 
all household members or spouses only. 
Similarly, when the product of pack-years 
and average number of hours exposed per 
day was considered, lung cancer risk for 
lifetime nonsmokers was elevated for the 
highest exposure quartile whether the 
source was all household members 
(OR = 1.3; 95% d «= 1.0,1.8) or spouses 
only (OR *= 1.3; 95% Cl *= 1.0, 1.7). 
Among lifetime nonsmokers, a positive in¬ 
creasing trend in risk was noted for pack- 
years (P « .06). Passive smoking-related 
risk estimates for adulthood! exposures 
were slightly lower for all! subjects (i.e., 
both ex-smokers and lifetime nonsmok¬ 
ers) than for lifetime nonsmokers alone, 
although the same general i elevations in 
risk were noted. When analyses were lim¬ 
ited to direct interviews, no clear'pattern 
of increase or decrease in risk estimates 
was apparent. Regarding Itss quantitative 
exposure variables, elevated risk was 
* shown for all subjects (OR « 1.7; 95% 
Q « 1.1, 2.6) and for lifetime nonsmok- 
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TABLE 1— Adjusted Odds Ratios (OR)* and 95% Confidence Interns (Cl) for the Relationship between Passive Smoke Exposure 
during Childhood and Lung Cancer In Women, Missouri, 1986 through 1991 . 


Ail Subjecto* _ Lifetime Nonsmokere 


Source of Exposure 

No. Cases 

Nb. Controls 

OR 

95% Cl 

No. Cases 

No. Controls 

OR 

95% Cl 

Ail 'household members 
Never 

430 

928 

1.0 


323 

802 

1.0 


Ever 

185 

472 

0.8 

... 0.7.1.1 

108 

364 

0.8 

* 03,1.1 

Cigarette peck-years 







1.0 


0 

430 

928 

1.0 


323 

' > 802 


'■ >0-15 

42 

129 

0.7 

03,1.0 

. 27 

- 104 

0.7 

0.4.1.1 

>15-25 

31 

119 

0.6 

0.4,0.9 

20 

•: • :; r ^ 91 

0.6 

0.4,1.0 

>25 

34 

117 

0.7 

0.4,1.1 

21 

, 87 

0:7 

0.4,13 

Parents only 




, .>-••• •• 


. ’ 

•• 


•' Never 

489 

1021 

■ 1.0 


• .357 

■ri", 877 -VV 

.1.0 


• Ever 

126 : ■ 

379 . 

0.7 

03,0.9 ; 

74>/--- 

'289 

0j7 

-03,6,9 

Cigarette pack-years 



: 


* - 


, ' ' 

0 

489 i : 

• \ - 1021 

1.0 


357 

. V 877 

1.0 


>0-15 : 

19 

90 

0.4 

03,0.7 

12 

. r 70 

03 

03, 0.8 

>15-25 

. 27 

118 

03 

03,0.7 

17 

87 '■ ■ 

' 03 

03,0.9 

>25 ; 'V • .. 

33 

99 -■/ V’ 

0.7 

03.1.1 

21 

74 

0.8 

03,1.4 


•A4usied for age, history of previous tung disease, and active smoking (afl subjecs only). 

*Vxiu 09 S Wetime nonamokers ard ex-smokers who had stopped attest 15 years before diagnosis or who had smoked for leas than 1 pack-year. 


crs (OR = 1.8; 95% Cl = 111 , 2.9) who 
reported heavy exposure to passive 
smoke. 

In general; there was no elevated King 
cancer risk associated with passive smoke 
exposure in the workplace (not shov/n in 
table). Only lifetime nonsmokers showed 
a slight increase in risk at the highest quar- 
tile of workplace exposure (OR = 1.2; 
95% Cl = 0.9; 1.7). 

Among the 468 lung cancer that were 
verified histologically, the predominant cell 
types were adenocarcinoma (62.4%), other/ 
mixed ceU'types (25.2%), squamous cell car¬ 
cinoma (5.8%), bronchioalveolir carcinoma 
(4.1%); and small cell carcinoma (2.5%).. 
The other/mixed: cell type category con¬ 
sisted mainly of large cell lung cancers, 
though, these lacked sufficient pathologic 
evidence for precise classification. Table 3 
presents results of cell type-specific analy¬ 
ses for adulthood exposures. Elevated risk 
was shown' for othcr/mixed cell types at 
more than 40 pack-years of exposure 
(OR = 1.6; 95% O'« 1.0,2.5). Although it 
was based on small numbers, a risk estimate 
of 1.7 was observed for small cell carcinoma 
at the highest level of exposure. 

We also examined risk among 
women who had been exposed to passive 
smoke in both childhood and adulthood; 
in childhood but not in adulthood, and in 
adulthood but not in childhood. There was 
no evidence of interaction between expo¬ 
sure during the two periods. 


Discussion 

Out study suggests that exposure to 
high levels of environmental tobacco 
smoke in adulthood increases the risk of 
lung cancer in nonsmokers. Exposure of 
more than 40 pack-years’ duration, in¬ 
creased the risk of lung cancer among non- 
smokers by approximately 30%. This re¬ 
lationship was consistently demonstrated 
among lifetime nonsmokers whether the 
exposure variable was pack-years or the 
time-weighted product of pack-years and 
average number of hours exposed per day. 
Our findings are similar to those of another 
large scudy of lung cancer in nonsmoking 
women 20 that identified an OR of approx¬ 
imately 1.3 due to exposure to greater than 
40 pack-years of spousal smoking. 

In earlier studies, the most com¬ 
monly reported index of passive smoking 
exposure has been the presence or ab¬ 
sence of a smoking spouse. In our data set, 
no elevated risk was noted for this vari¬ 
able. Since our study was limited to 
women; part of the difference between our 
findings and those of earlier studies may 
be due to differences in the effects of pas¬ 
sive smoke exposure by gender. The Na¬ 
tional Research Council’s summary of 13 
studies 21 found overall relative risks of 
lung cancer in nonsmokers due to spousal 
smoking of 1.32 for women and 1.62 for 
men (although the estimate for men was 
based on few cases). It is possible that 
men are exposed to other factors (e.g., 


occupational exposures) that may interact 
with passive smoke exposure to increase 
risk above that observed in women. Pres¬ 
ence or absence of a smoking spouse is a 
relatively crude measure of passive smoke 
exposure, with a potential for wide vari¬ 
ability in actual exposure. It was noted in 
one survey, for example, that 47% of 
women married to smokers reported zero' 
hours of passive smoke exposure at 
home. 37 It has also been shown that con¬ 
sidering spousal exposure alone may un¬ 
derestimate total household passive 
smoke exposure. 35 Another factor that 
may account for the differences in lung 
cancer risk due to spousal smoking be¬ 
tween our study and earlier studies maybe 
time trends in smoking patterns. The de¬ 
clining prevalence of smoking among 
men 39 has probably resulted in decreasing 
years and perhaps levels of exposure to 
passive smoke in the home among non¬ 
smoking women whose husbands smoke. 

Contrary to the findings of two earlier 
case-control studies, 7 * 36 our data showed 
no evidence of excess lung cancer risk due 
to passive smoke exposure in childhood. 
The risk of lung cancer due to childhood 
passive smoking may have some analogy 
to risk among ex-smokers. After 10 years 
of abstinence, the lung cancer risk for ex¬ 
smokers declines to 30% to 50% of the risk 
for continuing smokers.* 0 Similarly, lung 
cancer risk due to passive smoke expo¬ 
sure in childhood may decline by adult¬ 
hood, especially in the absence of adult- 
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TABLE 2—Adjusted OcWs Ratios (OR)* ar>d 95% Confidence Intervals (CO for the Rekrdooshlp between Passive Smoke Exposure 
during Adutthood and Lung Cancer In Women, Missouri, 1986 ttiroogh 1991 


Al Subjects* 


Lfedme Nonsmokers 


Source of Exposure 

No. Cases 

No. Controls 

OR 

95% Cli 

No. Cases 

No. Controls 

OR 

95% Cl 

All'household members 






,, ;; . •. 



- Never 

221 

. 527 : 

1l0 


170 

470 

1.0 


'• Ever 

Cigarette pack-years 

. 394 

873 

1.0 

0.8, IB 

261 

. 696 

1.1 

0,8,1.3 

. 0 

221 

-527 ' 

1.0 


170 

470 

1.0: 


.» >0-15 • " 

83 

234 

0.9 

0.6, IB 

56 

181 

OB'. 

0.6, IB 

^ >15-40 ' . 

91 

• 261 . 

0,8 

0.6,1.0 

62 

199 ■ v 

0B 

■: 0.6, IB 

>40 . ' 

Cigarette pack-years x hours/day 6 

: 146 

•'.>•.264 

IB 

1.0,1.6 

107 

• 217 

, u 

1.0,1.8 

, -■ o * ■ 

. 221 

• 527 

1.0 


170 

470 

1.0 • 

>;■* . 

V- >0-50 

SO 

261 

0,8 

0,6,1.1 

; 63 

\ 206 

0.9 

• 0.6.1.2 

: >50-175 

- 89 

246 

0.B 

0j6, 1.1 ' 

58 :: 

' 189 

v 0.9 

0.6,1.2 

1 v >175 . ' 

124 

238 

IB 

09,1.6 

92 

192 

IB 

1.0,1.8 

Spouse onV 









Never 

287 

650 

1.0 


213 

568 

1.0 


• Ever 

Cigarette pack-years 

328 

750 

0B 

0.8.1.1 

218 

598 

IB 

0.8. 1.2 

.- 0 

287 

650 

1.0 


213 

;.i 568 



‘ >0-15 

58 

166 

0.7 

0.5,1.0 

32 

128 

0.7 

0B, 1.1 

>15-40 

81 

258 

0.7 

0.5, 0j9 

54 

200 

0,7 

0B. 1.0 

. >4Q 

Cigarette pack^years x bours/day 6 

150 

266 

IB 

0.9, IB 

110 

216 

IB 

1.0,1.7 

0 

287 

650 

1.0 


213 

568 

1.0' 


>0-50 

64 

201 

0.7 

0B, 0,9 

41 

161 

0.7 

0.5,1i0 

>50-175 

81 

237 

0j7 

0B, 1.0 

52 

183 

0.8 

0j5, 1.1' 

. >175 

126 

241 

1.1: 

0B. IB 

94 

193 

1.3 

1.0,1.7 


•Adusied la age, h«cxy of prevSous lung d^aase, and acSK^ snwkrtg (al sutjecs on#y). 

‘Induces Eteime ncnsrnokers and ex-smokers v/x> had stopped at teas! 15 years before diagnosis a who had smoked lor less than 1 pack-year. 
c The product of total pack-years and average mxnber of hours exposed per day to passh* smoke in the home. r • ' 


TABLE 3—Adjusted Odds Ratios (OR)* and 95% Confidence Intervals (Cf)for the Refartfonshlp between Passive Smoke Exposure 
: r \.. • ... durfr>g Adulthood and Lung Cancer In Women, by Histologic Type, Missouri, 1366 through 1991 . 


Adenocarcinoma 


Other/Mtxed . 


Squamous Cell 


Small Cell 


: . Source of Exposure 

No. Cases 

OR 

95% Cl 

No. Cases 

OR 95% Cl 

No. Cases 

OR 

95% Cl 

No. Cases 

\.OR 

95% Cl 

All household members 
.v .Never .■ r 

- 100 — 

1.0 

.;••• - ; ‘V-: 

37 - 

-1.0 v —> 

10 : : 

1.0 


' 3 7-i 

Si.o' 


-;‘ r Ever ' \ 

192'.. 

1.1 

0.8, IB 

■ • 80. 

IB 0.8,1.8 

16 7 

0.7 

0B, 1.7 

;■ 9 .. 

vriB 

0.3,4 b 

C^arette pack-years.. 


y. • • 

.... 


- *o >; •• 







: O'- -. . 

• 100-7. 

1.0 


37 v 

iB 

■ iox 

1.0 


3 

.,1.0 


• ••* >0-15 - 

49 . 

1.1 

0.8,1.6 

17 

i,o 0B, 1.7;: 

4 ' 

0.7 

0B.2B 

i 

OB 

0.0,4.8 

>15—40 

46' 

.0.9 

0.6, YA' 

18 

0.8 *• 0.5,1.6 

5 . f,. 

0.7 

0B, 2.0 

2 

0B 

~ 0.1. 4.8 

-> >40 

61: V 

1 l2 

0.8,1.7 

31 

IB 0.9,2.6 - 

2 

03 

0:1, 1.4 

./ J - 5 . 

2B 

• OB. 9.7 

Spouse only 

y 









V 


Never 

• 131 7 

1.0 


46 

1.0 . 

14 

1.0 


4^*; 

1.0 


Ever 

• 161 

1.0 

0.8, IB 

69 

1.1 0.7, 1.7 

12 : 

0.6 

0B, IB 

8 

IB 

0B, 4.1 

■ Cigarette pack-years 

O' 

;• 131 

1.0 


48 

1.0 

14 

1.0 


' 4 ■'> .. 

1.0- 


>0-15 

• 36."'' 

1.0 

0.71.6 

• 10 . 

0.7 0.4, IB 

3 

0.7 

0B, 2.4 

1 - 

0.7 

0.1, 6.6 

• w - ' >^5^0 

41 

0.8 

0B, 1.1 ‘ 

16 

0.8 0.4,1.4 

6 ■’ 

0.8 

0B, 2.1 

3 

IB 

OB, 5.6 

- >40 

62 

1.1 

0.8, IB 

: 34 

1.6 1.0,2B 

2 

0B 

0.1,1.1 

/ 4 


0:4,7.0 


•Abused for age, history o t previous kng disease, and active smokng. 


hcx>d exposure. In addition, there may be 
low reliability for quantitative measures 
(intensity and duration) of passive smoke 
exposure in childhood, 4 !- 42 which makes 


assessment of lung cancer risk due to pas¬ 
sive smoke exposure in childhood partic¬ 
ularly difficult. Reliability and validity of 

measures of childhood exposure may be 


especially problematic when a large per¬ 
centage of surrogate interviews are con¬ 
ducted (as in our srudy). Partially because 
of these limitations, few studies of child- 
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hood passive smoking and lung cancer 
have been conducted; and further re¬ 
search'in this area is needed. 

Our analyses by histologic type 
showed the largest increase in risk for 
other/mixed cell types and, although the 
estimate was based on very small numbers, 
for small cell> carcinoma. Previous studies 
are inconsistent and often lacking in sample 
size when evaluating risk by cell type. 
Garfinkel et al. 10 found an elevated risk for 
squamous celli carcinoma and for other/ 
mixed cell types. Others 5 * 13 have observed 
larger elevations for squamous and small 
cell carcinoma than for adenocarcinoma. 
In contrast* Wu et al..* 1 and Fontham. et 
al. 20 found larger increases for adenocarci¬ 
noma. An additional difficulty in evaluating 
previous studies of passive smoking and 
lung cancer by histologic type is that few 
studies have conducted systematic pathol¬ 
ogy reviews to verify cell type. 

Our study has several major strengths. 
These include the large sample size—one of 
the largest'Scries of nonsmoking lung cancer 
cases to date. In addition, we had relatively 
high response rates from both case patients 
and control subjects. Finally, we conducted 
a pathology review of cases. 

The main 1 limitation of our study is 
the possibility of recall bias for passive 
smoke exposure variables. The less quan¬ 
titative measures of passive exposure 
(i.e., light, moderate, or heavy exposure) i 
resulted in larger risk estimates than more 
quantitative estimates such as pack-years. 
Because there is no way to confirm pre¬ 
vious passive smoke exposure, it is diffi¬ 
cult to determine the best index for esti¬ 
mating exposure. However, we found that 
lung cancer risk due to adulthood passive 
smoke exposure was elevated at the high¬ 
est quartile of exposure whether we used 
a more quantitative (e.g., pack-years) or 
less quantitative (e.g., heavy exposure) 
variable. 

Ano ther possible source of bias in our 
study is the large number of surrogate in¬ 
terviews for cases. Earlier studies, 53 * 13 
however, have shown' relatively close 
agreement on most passive smoke expo¬ 
sure variables as reported by subjects and 
spouses. We found fairly minor alterations 
in risk estimates when analyses were re¬ 
stricted to directly interviewed cases. In 
addition, we compared sododemographic 
characteristics of direct and surrogate 
case-group interviews and found close 
agreement for most variables. As one 
might expect* the exception was age; there 
was a tendency toward more younger case 
patients in direct interviews. 


j< In summary, our study and others 
i conducted during the past decade suggest 
f a small but consistent elevation in the risk 
| of lung cancer in nonsmokers due to pas- 
l sive smoking. The proliferation of federal, 
> state, and local regulations that: restrict 
i smoking in public places and work sites* 14 
i is wellifounded. □ 

f 

s. 
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This paper reports on a number of epidemiologic analyses 
conducted on a data set collected in Guangzhou, China. One analysis 
was a conditional logistic regression analysis of 120 male and 
female never smokers and their matched controls. The authors report 
that the results of this analysis suggest a "protective" effect of 
fresh vegetable consumption, and a possible increase in risk from 
indoor air pollution and "situation of kitchen" in females. The 
regression analysis suggested no association between ETS exposure 
and lung cancer. 

The authors also conducted a case-control study, in which 
75 never smoking female cases were matched with 128 controls. 
Forty-seven of the cases were reportedly exposed to their husbands' 
smoking. The authors calculated a risk estimate of 1.19 (95% Cl 
0.66-2.16) for spousal smoking. None of the risk estimates reported 
in the paper was statistically significant. 
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Table 6. Relation between Indoor CO, CO personal exposure and COHb levels. 



Pupils from homes 

Pupils from homes 


using coal as fuel 

using gas as fuel 

Indoor CO (mg/m 5 ) 

9.11 

4.38 

CO exposure (mg/m 5 ) 

7.90 . 

4,14 

pupils’ COHb ( % ) 

1.11 

0.50 


Pulmonary functions 

Although the indoor air pollution in winter was serious, the pupils pulmonary functions did 

not seem to be affected by the pollution. 
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ABSTRACT 

Cigarette smoking is widely accepted as a tti^jor risk for human lung cancer. However, the 
relationship between ETS exposure and female lung cancer is being debated. Since 1980 to 
1988, there have been 5,546 cases <M: 3,760; F; 1,786) of deaths from lung cancer in 
Guangzhou, and 811 cases (M: 209; F: 602) of them were never smokers. In this group, 
552 cases (M: 94; F: 458) were from ETS exposure. In order to ascertain the relationship 
between ETS exposure and lung cancer, some epidemiological analyses have been 
performed as follows: (1) Comparisons of medical histories between ETS and Non-ETS 
exposure of never smokers. (2) Conditional logistic regression analyses of never smokers. 
(3) A casecontro! study of female never smokers. (4) ETS exposure and cell type of lung 
cancer. All results of these studies demonstrated that exposure to ETS had no association 
with female lung cancer. 

INTRODUCTION 

Cigarette smoking is widely accepted as a major risk for lung cancer in both males and 
females. However the relationship between exposure to environmental tobacco smoke 
(ETS) and female lung cancer is a subject of considerable controversy. Because of a long 
latency required for lung cancer to be induced, and since ETS exposure is multifaceted, in 
order to certify the relationship between ETS exposure and female lung cancer, at least, 
two condition should be met in studying the effects of ETS. First, the subjects must be 
tndy and solely exposed to ETS. Second, the results of epidemiological study can be 
elucidated the mechanisms for the pathogenesis of lung cancer, especially in the 
relationship between inducing factors and lung cancer cell type . 

MATERIALS AND METHODS 

Case History 

Guangzhou covers an area of 50 square kilometers, and about 2 million people live there. 

H is divided into four districts - LW, YX. DS and HZ, and contains 63 local police 
Canons. Beginning in 1980 to 1988, every case of lung cancer death was further analyzed 
using a standardized questionnaire containing 31 questions. Information was obtained 
retrospectively from relatives and verified by the hospital records. The questionnaires were 
wministered by trained medical personnel and data entered into a computer. Since in 
Ghina all deaths, including time and cause, had to be reported to the local police station, 
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the generated data wtie co.uidertti to be accurate. Fuitheimore, if lung cancer deaths had 
been of ETS exposure.the respondents, relatives of the dead, mainly the active smokers, in 
this situation, who responded, gave a highly reliable smoking history and proximity of the 
ETS exposure. 

Comparison of medical history between ETS and Non-ETS exposure of never smoken 
The 811 cases of lung cancer deaths of never smokers were further grouped as follows: 



Male 

Female 

Total 

Group 1 ETS exposed 

115 

144 

259 

Group 2 Non-ETS exposed 

94 

458 

552 


In these never smoking groups, 794 cases had chronic bronchitis or emphysema record 
(positive and negative), *nd 465 cases had lung cancer metastasis record. The effects of 
ETS on such medical histories have been compared. 

Conditional logistic analyses of never smokers 

In 1985, there were 806 cases of deaths from lung cancer, 120 of them were never 
smokers. A Conditional logistic analysis was performed on those who never smoked 
(M;28;F:92). Matched with two control groups, one a non-respiratory system disease, 
another one a non- respiratory cancer. All control cases were of same sex, age (±2 years), 
residence and having never smoking. Investigation items included: x,- history of 
respiratory disease; x 2 * consumption of fresh vegetables; Xj- history of contact with toxic 
substances prior to death; x 4 - ETS exposure; x,- indoor air pollution; x^ size of living 
area; x r situation of kitchen; x,- cooking fuel; v participation in cooking; x, 0 - family 
history of cancer. 

A case-control study on non-smoking females 

In 1986, there were 236 females who died from lung cancer, 75 of them had never 
smoked, and the ETS exposure was limited to a husband. A casecontrol study was 
performed on these cases using two control groups. One of non-tumor diseases (128 cases), 
another one of tumors other than lung cancer (126 cases). All control cases were of same 
sex, age (±2 yean), residence and having never smoked. 

ETS exposure and cell type 

It is generally known that the cell type of lung cancer induced by smoking is mainly an 
epidermoid carcinoma and not adenocarcinoma. Consequently, it is reasonable to believe 
that if passive smoking can cause lung cancer, the cell type must be epidermoid carcinoma 
and not adenocarcinoma. In this study, the constituent ratio of cell type of 192 never 
smoking lung cancer deaths (M: 53, F: 139) was compared between ETS and Non-ETS 
exposure, 
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RESULTS 

Comparison of medical histories between ETS and Non-ETS exposure of never 
smokers 

The influence of ETS on the occurrence of respiratory illness (chronic bronchitis, 
emphysema and lung cancer metastasis) is shown in table 1. No effect of exposure to ETS 
was found. 

Table L Relationship between ETS exposure and some medical history in never smoker 
lung cancer deaths. 


#fu mbsr of rmmily Smokmr 

---xon-xrs 

X.dic.l fti.eory J i j rot.J „ po , ur , ,. Vtlu , 




XO. 

\ 

Xo, 

% 

Xo. 

% 

Xo. 

% 

Xo, 

% 


Chron , bronchitis 











Mils 

rt« 

4 

11.5 

7 

35.0 

1 

4.3 

14 

15.3 

15 

13.5 

P>0.05 

Xo 

u 

99.3 

31 

73.0 

11 

91.7 

79 

94.9 

99 

94.5 




rti 

39 

11.1 

33 

17.4 

13 

14.0 

43 

13.7 

34 

17.4 


fM«lt 

Xo 

223 

99.9 

103 

93.4 

43 

94.0 

391 

24.3 

114 

93.4 

P>0.05 

tmphyssma 

r«i 

4 

7.7 

3 

7.1 

3 

14.7 

9 

9.7 

14 

13.7 


Mil* 

XO 

49 

93.3 

34 

93.9 

10 

93.3 

94 

91.3 

94 

97.3 

P>0.05 


r«i 

33 

13.7 

13 

10.4 

9 

11.9 

54 

11.9 

39 

31.0 













P>0.05 


Xo 

331 

97.4 

113 

99.4 

47 

99.3 

400 

99.1 

109 

7 9.0 


ItSUstSMiB 












Hals 

r«f 

33 

93.7 

13 

43.3 

3 

50.0 

39 

43.3 

50 

29.4 


XO 

13 

34.3 

7 

34.9 

3 

50.0 

33 

34.7 

33 

30.4 

P>0,05 



rtf 

93 

44.4 

43 

44.7 

39 

59.3 

144 

45.1 

55 

47.9 

P>0.05 

XO 

47 

33.4 

31 

33*3 

20 

40.9 

99 

34.9 

34 

33.1 




Conditional logistic analyses of never smoker 

lung cancer cases (120) mstched with non-respiratory system disease (120). the 
"served results were shown to fit the following equations: 
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Males: logit Pi=»i-1.330x a +O.O481x, 

Females: logit Pi=ai-0.796x a 40.032xj40.216x,-0.548x, 

When lung cancer cases (120) were matched with non-respiratory cancer 020), results 
consistent with the following equations were obtained. 

Males; logit Pi=ai *0.054x, 

Females: logit Pi=a 1-0.663x^40.129x5-0.217x7 

These results suggest that fresh vegetables (x 2 ) act as ■ protective factor against lung 
cancer, whereas contact with toxic substances (x,) increases the risk of lung esneer. It is 
worth noting that in females, indoor air pollution (x 5 ) and situation of kitchen (x 7 ) are risk 
factors for lung cancer. However, the respiratory disease (x,), ETS exposure (x*) living 
conditions (x*), and familial history of cancer (x 10 ), exerted no effect whatsoever on female 
lung cancer. The exclusion of cooking fuel (xj) and participation in cooking (x,) in 
regression equations might make It quite the same between the lung cancer cases and the 
matched controls. In the case of males, besides cigarette smoking, the major risk factors 
were related to occupational exposure. 

A case-control study on never amoking females 

The effects of spousal smoking on female lung cancer are illustrated in table 2 and table 3. 
The OR of ETS exposure is between 0.61-1.62 (P>0.05), showing that spousal smoking, 
measured either by daily cigarette consumption, or the duration of smoking, is not a risk 
factor for female lung cancer. Such a conclusion was reached both when the case control 
study was matched with non-tumor controls or controls involving non-respiratory tumor 
cases. 


Table 2. Effects of (ETS) on never smoking females in 75 lung cancer cases and 128 
controls (non-tumor deaths). 



Lung Cancar Controls 

Odd fatio (95\CL) 


f-VaJua 

ITS rafara 

to huaband who aatoka 






raa 

47 

73 





fo 

39 

S3 

1.19 

(0.99—2.14) 

0.33 

>0.05 

rotsi 

IS 

129 





ITS rafara 

to nuafcar cigarattaa amok ad par day 



0 

29 

S3 





<30 

13 

34 

0.72 

/ 



20- 

30 

35 

1.42 

(0.93-3.15) 

4.03 

>0.05 

Total 

71 

132 





ITS rafars 

to aoofci/i? yaara 






0 

29 

S3 





<30 

14 

19 

1.39 

(0.41-3.14) 

0.4S 

>0.05 

30- 

29 

47 

1.17 

(0.40-2.29) 

0.22 

>0.03 

rotai 

71 

119 






ETS exposure and lung cancer cell type 

The results of the comparison of lung cancer cell type between ETS and non-ETS exposure 
•re shown in table 4, 

The results indicated that no differences in cell types were observed between the exposed 
and non-exposed groups in both males and females, 0^=1.76-3.78, P>0.05). In other 
words, exposure to ETS is not to be etiologically linked to an increase in epidermoid 
carcinoma of lung cancer . 


Table 3. Effects of (ETS) on never smoking females in 75 lung cancer cases and 126 
controls (tumor except lung cancer). 




Lung Canear 

Control a 

Odd fatie (#5%CLJ 

X 3 

F-VaJua 

ITS rat at a 

to 

huaband who mmoka 




Tam 


47 

79 

1.00 / 



Mo 


29 

47 


0.00 

V 

Q 

o 

** 

Total 


73 

124 




ITS rafea 

to 

nu«2>ar of clgarattaa amokad par day 



0 


29 

47 




<20 


13 

33 

0.42 f 



20- 


JO 

37 

1.34 (0.73—2.34) 

3.73 

> 0.05 

Total 


71 

119 




ITS rafara 

to 

amoklng yaara 





0 


29 

47 




<30 


14 

19 

1.13 (0.77—1.44) 

0.47 

>0.05 

30- 


29 

49 

O.ff / 



Total 


71 

114 





Table f Comparison of lung cancer cell type between ETS and non-ETS exposured groups 
m 192 of never smoking lung cancer deaths. 


MTS axpoaura(MO. of fasti2/ SmokT) 

--—- xon-ars 

123 Total axpoaura 
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« 

Mo. 

% 

Mo. 

\ 
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\ 
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% 

Ipldarmold 
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4 

30.0 

2 

40.0 

4 

44.9 

12 

33.0 

9 

JO.O 

fas 12 call 

ca. 

0 

0.0 

1 

20.0 

0 

0.0 

1 

4.0 

0 

0.0 

S Adano ca» 


4 

33.4 

1 

20.0 

1 

14.4 

4 

24.3 

13 

43.0 

larga call 

ca. 

1 

9.3 

0 

0.0 

0 

0.0 

1 

4.0 

0 

0.0 

Qthara 


1 

9.3 

1 

20.0 

1 

14.4 

3 

13.7 

9 

24.7 

Total 


12 


3 


4 


23 


30 


Ipidaratoid 

ca. 

IS 

22.4 

4 

24.0 

3 

14.7 

24 

21.9 

5 

17.2 

9mall call 

ca.. 

4 

4.0 

4 

14.0 

1 

3.3 

9 

9.1 

3 

10.3 

f Adano ca. 


39 

34.7 

11 

44.0 

11 

41.1 

40 

34.4 

19 

43.3 
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ca. 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

1 

3.3 


Source: https://www. 
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DISCUSSION 

A number of investigators"-" concluded that an association did not exist between ETS 
exposure and lung cancer. However many other authors' A emphasued the importance of 
CTS exposure as being causally linked to lung cancer. 

In fact any research pertaining to the effect of ETS on lung cancer is greatly restricted by 
anumbCT of consider^. to example: (1) Only the 'true; effects of CTSon never 
smokers can be evaluated, provided that never smoking subjects are 'viable who are 
constantly, steadily exposed to ETS. and free from complications of o to ndoor P^'“‘* nU 
and/or occupational exposures. However, such a condition is P° , f" cal ’y diiIfiicuH t ^not 
impossible to achieve. (2) Questionnaires administered through the postal servK*^" 
difficult for some information to be obtained accurately. (3) Studtes using only hospital 
based cases are confounded by selection bias. (4) The source of is ETS no likely to 
remain constant over an extended period of time. (5) In the case of spousal smoklng-t ts 
hard to eliminate whether there is 'intentional avoidance" to e *P“'ure <dt wh,ether 

•psychological conditioning* exists during ETS exposure. (6) Although probable 
carcinogens (BaP. DMNA) have been detected in sidestream tobacco smoke, and lh 
concentration may be exceeding that present in mainstream tobacco^smoke.they:uc 
undoubtedly greatly diluted when presented in the form of CTS. and are unlikely to reach 
the tower respiratory tract, like the mainstream; so that if lung cancer is induced ^ passive 
smoking, the major cancer type may be central epidermoid carcmomaiind not pwpherel 
adenocarcinoma. Apparently, when in order to confirm the effect of ETS on 'ung cancer 
alt of these factors must be carefully considered. Unfortunately, currently available data do 
not seem provide #n adequate explanation on this subject 

Our studies showed that exposure to ETS had no associated with lung cancer, but it does 
not mean that ETS had no harmful to human health. There are more than one hundred 
chemical compositions that can be detected in sidestream tobacco smoke' . a number ot 
them being toxic substances. 
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ABSTRACT 

AfWd experiment Investigated the effects of five restrictive or prohibitive smoking policit 
UKtoor air quahty and sick building syndrome complaints in 27 air-cooditionod offtcxfbuild 
Woor air quality was measured in each budding. No difference, among policies 

wcrtTou f < ^J ,VCT,gC " UmbCr ° ( Cig * rc " CS Sm °* ccd d,i 'y- No «*■«ounces among , 
werefound for carbon monoxide. carbon dioxide, respirable peculates, reta.ive hum,4' 

leV ' b - ‘ n,Crc WCTe di ftomnces among policies in uhra-viole. p 
mas? and formaldehyde. Then: were differences in nicotine among the spatially 

(illrahon. A quesuonn.ire survey of workers measured sick building syndrome symptoms 
Scorns were marginally less prevalent for the restrictive amoking jJoHckTthm the smo 
jxuh.bi.ed policy. Evidence U,., ETS is a cure of sick building syZZe exxnpl.ims w« 

INTRODUCTION 

resiri<7 nCn, ^!!im7 0 ,moke fLJS) is a source of many indoor air pollutants.Various spatiallt 
pollutants Z *"77 p ^ I ' de5 ** Implemented to lessen the Impact of ETS 

[*., . U °" lndo0f ,lr quality. Studies have shosvn that some restrictive smokina oolicins h.v* 

•^^PoliTsTTm * lr Ttl i, L' 1 ’ 2 ‘ 1 7* e s,udics ’ how * ver - h *ve not examined ihc effocts of 
to ^ ^e sick building syndrome (SBS). Other work suggests thai passive exposure 

CTS increases SBS symptoms in nonsmokers (3,4,5), although smoking activity and SBS^ 

^dvarin. 7 "°* T™ 5 ' 6) ' T ° invcsti e*** toe effect of five smokbig policies (prohibition 
.« conduct^T 5 ° 5P,t “ reS,nC, '° n) °" in<l0O, ,ir T'e'l'y end on the SBS a field cx^rimcm 

methods 

S^klng policies and office building) 

SSSfSS ^Jl i ! ,VeS, r?7 : ,m0k ' n8 Pr0hibi,Cd (SP); smokj "* ms'riccd «o rooms with 
,747^L“^ < ? UOn <RF): ,m0Un * ralri ctcd to areas with no local air 

«sv>; ,mok!nJZ2Z2 ?7 T* V 7 l " Cd * * exh,U5 ' vtsitilation system 

•even iir-condifioned htTH ° CnC,0 ® C ^ ° ff,ccs tnd °P« P ,ftn <*Wcle woristation* (RWS). Twenty 

hther variable air mlumilvAv!''* ^ Cm " P 01 * 1 ” W< ” 5,odicd Thc boi > di "e> bad 

«*«"ua.i<™ <i„ VOlumC # . (VAV) w <***'*<" » ir volume (CAV) ventilation system. Seventeen 

*tre private “,'f !7 « c > «*«picd these offices. Fifteen of these 

"'x’icC.y ° CCUr,ymg 25 of to* 27 offices. 1 was . federal agency, and 1 a 
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